H 3^ 



RECEIVED 

1 8 MAR 200<i 



PO PCT 



JAPAN PATENT OFFICE 



pcr/jp^-a/iesqa 
30.01.04 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m ^ B E 

Date of Application: 

ffl M # -f- 
Application Number: 

[ST. 10/C] : 

m SI A 

Applicant(s): 



2002^12^24H 

#M2 002-3732 9 7 
[JP2002-373297] 



Priority 
document 

SUBMITTED OR TRANSMITTED IN 

OMiiPilANCE Wrra rule 17,1 (a) OR (b) 

I. • 




BEST AVAILABLE COPY 



aiiE#-^ ailE# 2004-3016401 



200 2- 373297 ^ ^~v^: 1/E 



IKDSK024 
imsmm 000210067 

mmximm] j^mi^ai nr^^wr 9 5 7 
mmm] mm 

v^m-^fm^i 140100 
mn^m] 2i,ooor 

mw^} mmm 1 
iw^isi mm 1 

1 



miE# 2004-3016401 



H2002-373297 ^-z^: 

2 1 

m^T^ 3 ] 

l^aS5 OmM<^l, 1 O-^oi-^VhnV^T-S 0%mJiRa#$tt;?,ihSr# 
[11^^71 

^ftm^^FERM p-1 9 1 0 3jSi^(^nmmm^^)^^-:^m.iKmmm-r^ 



aiiE#2 004-3016401 



^1^2 0 0 2 -3 7 3 2 9 7 ^ ^--J : 2/ 
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im^i 71 
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[^B^o^-r^^^^H^i 
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m^^ffi t ^ - ^ ^"9- IcM-f ^ o 
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:3-^:t^'>^5^~-!f> 6 'J >mJ!5i7KS0^*^^^(±N AD (P)IK^tt 

N A D ( P ) ^mtU t ^ It tt(f ^ ^ 9 I^^tt:*^* ^ 

[0 0 0 4] 

[0 0 0 5] 

ofco :»m(Escherichia coli)ft5fetf^^^y^;>^y>«^^S^^^:•t 
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onas spjffi^tfnni^y V > ^M^^ ti-;5> i^;i-3-xm7K##^(#^!^ 
1 % -tS «t )Va y ^ — - -y- ^ v ^ > ^ (Gluconobacter su 
boxydans)ft5fetrnni|ry ^^^^ ^num t-t ^ ^ ^ - ^fS^^^^ 
lt:icm2#HS)<^v;v>-7.tc^i-^f^ffltt«x '?-tL'ett3%. 3.2%. 5%-e 

[0 0 0 6] 

mwm {$mvf:scm. 3-6 ^^^^ ^ v^-r tt ^ ^ - ;^ ii^^ri- ^ M^i^tt^^ 

[0 0 0 7] 

#§12 0 0 0-3 5 0 5 8 8-^ 

mn-Xm2] #^2 0 0 1-1 9 7 8 8 8-^ 

■ mn-xms] mm^i 0-243786-^ 

1 1 Agric.Biol.Chem. (1980)44:1505-1512 
[^mf^:ScWi2\ Agric.Biol.Chem. (1981)45:851-861 
[##f^:i:M3l J.Biol. Chem. (1967)242:3665-3672 
[^P#fp:i:i^4l Appl. Microbiol. Blotechnol. (1999)51:58-64 
l^'^ff-X'^^} i^pl.Biochem.Biotechnol. (1996)56:301-310 
Enzyme Microb.Technol. (1998)22:269-274 

[0 0 0 8] 
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[0 0 0 91 

^y^^mitt^KBtrmmu m^it. ec (^##^) i.i.9 9K^m^fi 
10 0 1 01 

. Itft L<{i3%mT-C^«5> •7;vb->^'\OfPffl1475mv^o t/i. 1,10-7 
>nij >-eia«^tt;S.tt®=^:tL. «]^5 OraMOl. 1 0-7^-^>V 

u'; >T5 o%J':i.±®#^*i'> 0$t<i±5inM 1, 1 o-y^-f-yvxnv>x- 

5 0%J^±ia«$^tt. J;0«ft t<t±lmM 1. 1 O-^^c-^-VbnVVT-SO 
%JJ)L±Ra#$tL;i)o tfz. 5 0mM j^jcvg^. -^h V t7A^«m(pH5. 5):^ 

fz. :^^mit. mnmm^^m^n^::^-:^m^mmm<D^^^^wtfzimM 
^t,zm^fj:^M'i:^-t^^>^'^^9:ttzit^(Dm.K<:>\^^x. m^^^"^^^^^- 
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ERM P-l 9 1 0 3fi5^OM^mM#Mi/;V=i-^m7X^0*-e^^o 
[0 0 1 1 J 

TCHAN-GI BAK(BIOCHEMICA ET BIOPHYSICA ACTA. (1967)139:277-293) 
^:hr X - (Aspergi 1 lus oryzae) (OmmMM^^ i V^^^f&.^ 

><Dm. 1.10-7if->'hnV 7ti6R^&#jt^ if <7>{tm:651^'K 

[0 0 12] 

(Aspergi lIus)Jl. r:^^)V^}V:^ -rVi?;^ (Aspergillus terreus)t?2b 0 > 
^^>ijt t < {±^ftm*^F E RM P- 1 9 1 0 3 -e^^o 
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i^^v =1 - ^ IJiTK^^^ ^-^^i- ^ ;v 3 - >^ (^fflnam^tf-e^ o nmn^ 

[0 0 13] 

.1.99 tt;i,^#T-^ l).$ftL<tiEC1.1.99.10. 1.1.9 

9.13, 1.1.99.1 7-e^$tL;g>^#•eab^^^J: < > mmm^^m(ommx* 

^ ^) -7;^ h -^^-vOf^ffltt^^^^^Sv^o ll-8tJ^ 5 0 mM 1 . 1 0 --7 > h m; 
-es 0%J^±BiL#$tt, itft L<fi5mM 1. 1 0-7i-^-> h n U >t? 5 0 % 
J2J.±ia#$tt. iO^tf* L<(ilmM 1, 1 0-"7aL-^^hni;>t?50%liJ.± 
. J:i9ft^ifrc(ilmM i , i 0-7 o.-^ V h n U >-e 6 0 %m±m«$*i-So 5 
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OmM ^ J^>m. ' i- V ')^Ammi0i (pH5. 5) :^^TKiS\^^X. 5 O^Tl 

. ^S'ffc^fi^Jtt® =5: =J - Ki" ^ T ^ y mSB^J fr^ Mi" ^ o 
[0 0 14] 

A(Archangium)JS> T~^:t ^^'n/s;^ (Archaeoglobus)^^ T--t ^"7 t f-X (Ar 
senophonus) T - V > v T (Ahrensia) m> T -^7 V :t- /n* ^ -r V A (Aureobacte 
rium)Jl> T^nn-y :*;^(Aerococcus)®^ T^n (Aeropyrum)^. T^^n 

^^•a\£^J>. (Aeromicrob ium) M,^ T^'ci^'t:^ (Aeromonas) T^7i:5^:^(A 
quifex)JS> T ^ T:^ tf 9 A (Aquaspiri llum)Mx T ^ T^^"^5^ iJ' - (Aquabacter) 
r^^^ 7^ V (Aquabacter ium) Jl. r^r^i7U\£^A (Aquamicrobiu 
in)Jl^ Ti5'-^y THt"^ ^'X(Actinoalloteichus)m. T ^ ^ >^ {kc 
t inokineospora) Jl> T tJ' f - ^ =f "7 U T (Act inocoral 1 i a) K^ T ^ v ^ (Ac 
tinosyimema)^. T iJ' f-^' ^'i^'^ ^^^-7 A (Actinosporangium)M. Ti^^^;^^ 
)VA (Actinobaculum)Jl. T rJ' f-^ (Actinobacillus)M> T^^JMi^ 
^v^'i7A(Actinopycnidium)Jl. T^'^/ If (Actinobispora)^^ T^f-^ 
7"^ ^ X (Actinoplanes)M. T ^ J i^"") Ts'i^'y (Actinopolyspora)^, T^'f- 
Ji^^)^)Vyr (Act inopo lymorpha) JS, T^^>'"^-f-feX(Act inomyces) M ^ T 
^^^y•^VJL7(ActinoInadura)^^ T^' n:*;l/5^°;^jJ^°7 (Acrocarpospora)^^ T 
^u^yiJ^ (Agrococcus) T^uj^^ T V A (Agrobacterium) Jl^ T tJ^n 
T'<'fe;^(Agromyces)M. n-T^i^ A (Achromatium)^. T^^o-^-f ;^ (Agrom 
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onas) JS. T^Ti^^^^^- (Achromobacter)M^ T^l^zf^^-^ (Acholeplasma) 
r-»f-^T (Asaia)Jl. T v vT^ X (Acidianus)m> T v vT. 7 r J:.^ (Acidi 
sphaera)Jl. Ti^v^^ >f V -^7^^ (Acidiphilium)^^ T v~:^^ n If -^7 A (Acidimi 
crobium)Jl. T v v^n/N'T. (Acidilobus)m> T->i5^< / :3 (Acidaminococc . 
us)m. T y^^iJ' ^-(Acidaminobacter)M> r '>-f''^^>'^-^^^^ (Acidith 
iobacillus)Ji. rvh::i:y??7;^(Agitococcus)m> T v "t;^ (Acidothermu 
s)m> Ti-K-lr9(Acidocella)m. T v K^n'^^t^U '^7 A(Acidobacterium)m. T 
^ ^ (Acidovorax)m, Tv K^-;?-;^ (Acidomonas)^^ Ti^^ Y ^ - 
(Acinetobacter)JR. Tv^f-:* ^3 - 1; (Asticcacaulis)^^ T;^x n l^T^^X-r 
(Asteroleplasma)Jl^ T-b^ h -7^ 9 A (Acetitomaculum)Ji. T-fe^ VfT'iJ :t (A 
cetivibrio)Jl> T-t h T-^^^n If A (Acetoanaerobium)^^ T-fe h^-^'^'A (A 
cetogeniuin)JS. h (Acetothermus)^, T-b h ^-7(Acetonema)^> 

T-t h ^ - (Acetobacter)m. T-fe h^^^ x A (Acetobacterium)^^ T 
■fe h/Nnif •>A(Acetohalobium)S. T-fe h :7 ^ > A (Acetofil amentum)^ 
T'feh^^'crif'i/A (Acetomicrob ium) > T^/T—tiTs (Azoarcus) W> . T V'X 
e^CAzospira)^. TV^y^H'y 7 A (Azospirillum)S> T V* ^ - (Azotoba 
cter)m> TV^i5^-«?-;=^(Azonexus)m> T V^f ^(Azovibrio)M. TV^-^-X 
(Azomonas)M. T V^y b V 3 XAzomonotrichon)^. T V VV'H'-i/ A (Azorhiz 
obium)J||. T V7 ^ 7 (Azorhizophilus)^. T b ^J^Vn'^^ - (Atopobacter 
T h'i<lf'i7A(Atopobium)Ji> T't-"/^Xv(Anaplasma)^. r^^-U-=^ 
/s^^ (Aneurinibaci I lus) T n T ;V >^ (Anaeroarcus)m^ yy^xi^-j 
?!;y^(Anaerococcus)m^ T^n v-^;^(Anaerosinus)M. T^-^^/^'i^ iJ'-CAnaero 
bacter)m^ T^n^N^iJ^ (Anaerobaculum)^. T If ^TTi tf' ; ^ A (Anaerob 
iospirillum)m> T:f>nif7'i;^(Anaerovibrio)m> T^n 7 ^ (Anaerof il 
um)Jl. T^^7'9X•7(Anaeroplasma)^^ T^n (Anaerobranca)^. 
T^njK7i5'^(Anaerovorax)Jl^ T^n A-9-(Anaeromusa)^^ T^-nv-7*r:^( 
Anaerorhabdus) JS^ T ^ v>'n*^;VX (Anoxybaci 1 lus)S. T1i':thn"7'fT(Ab 
iotrophia)m. T^-f lfT(Afipia)J^. T-^U 3 y (Amari coccus)^. 
n 7 ^ (Amycolata)Jix T ^ =3 7 h ^1^7. (Amycolatopsis)m^ T^J^'^^^-ik 
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minobacter)JR. T \ ^ ^"^^ T') ^ (Aminobacterium)^. T ^ ^ "^f-:^ (Aminom 
onas) Jl^ T > ^^"^^ ^ - (Amoebobacter) T ^- "7 ^ (Ammoniphi lus) M 

T^-7a^i^>^(Ammonifex)Jl. T-=&iV'"7 :t V^-^-^ (Amorphosporangiu 

m)Jl. T^i^^T(Arachnia)Jl. T 'J vJ^7 (Alysiella)^. T V '>iJ' nyN*^;V 
y«.(Alicyclobacillus)JS> T 'J 7 ^ ^ (Alishewanella)^> T;V*-*'v^ 

(Alcanivorax)Jl. 7)\^iJ ^ t" A (Arcanobacterium)M. r)\/iJ^)¥^^ 
7. (Alcaligenes)Jl> T;v>?; U -r Vi? A (AlkalibacteriuIn)M^ T;^:^ U "7 ^ 
97.(Alkaliphilus)JS. T;^=^/^*^ ^'-(Arcobacter)^. T;V;^nyN*^^i5'>-(Art 
hrobacter) JS . T >>l^ x n n .y :^ X (Al terococcus) ^ x T ;V T" n •:^ ;^ (Al teromon 
as)M^ T;Vt:V^:}^ ^5'-(Albibacter)M^ Tn ^ 3 (Alloiococcus)^> 
rn:J^n*77^W'»>A(Al lochromatium)^^ T n K«t (Arhodomonas)-^^ T n 
^^7. (Al lomonas)m. T n ir/tT'^? A (Al lorhizobium)^. TVi^n^'n'jXCA 
ncalochloris)Jl^ T n ^ ^ n l:f A (Ancalomicrobium)M> T>^:t3-y:* 
X (Angiococcus)JS> T ^iJ^'n 5 ^ n If'^ A (AngulomicrobiuIn)^^ T > vu^^^J' 
^ - (Ancylobacter)JK^ T > rJ' h 9 - (Antarctobacter)g^ T > 7 -f 
;VX(Amphibacillus)Mx T> 7^7 V (Ampul lariella)^. i^'^'^A 
(Ignavigranum)m> ^ Vi^-^^) i- (Idiomariiia)M. ^ V ^ u-^^^ Adsochrasoa. 
t ium) JS. ^V^yj^J^V (Isosphaera) m. -T^t ^ 9 (Ideonel la) «> -f ^ 
^ ^ _ (Ilyobacter)Jl^ ^ > V'^7.:¥y A (Intrasporangium)M> — 

(Weeksella)M> -^7 -f ;J^;V;^ 7 -->T (Wigglesworthia)J^, ^ ^ V TA 
T(Williamsia)Jl> ^ V (Wolinella)M. "t/ :t ^Wn'^T (Wolbachia)^. 
VT7'7X's'(UreaplasIna)JR^ ^7 l^^^^'^-'^^ (Ureibacillus)^> j:-^^;^7(E 
ikeiiella)Jl> V (Ehrlichia)^. J^i? x^; A (Exiguobacte 

rium)J||. J^^-tn>?.;^'^ (Excel lospora)J^> oiiJ' hf-:tn K;;?. li'v (Ectothiorh 
odospira)JS. Ji~:^7'>'T^7 (Aegyptianella)^. (Eggerthella) 
Jg, ji-/i/iU tiT (Escherichia) - K (Edwardsiella)^> ^ 

\£>yy (Ewingella)Jl. V ;^ n V- > (Eperythrozoon)^^ J^i; ->^n J?^ U 
^ 7 (Erysipelothrix)m. ^ 'J ;^ n/^^' ^ - (Erythrobacter)M^ 'J ;^ o ^ 
^e•i7A(Erythromic^obiuIn)Jl^ a:.';;^n"^'^^(Erythromonas)M^ J^V 
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^'^'^7A(Elytrosporangium)J^^ Ji;Wv-T (Yersinia)^. ai;vtr-T(Erw 
inia)Jl^ V-^-n (Eremococcus)^> v-7 r - (Ensifer)^^ 

n rj -7 3& ;^ (Enterococcus) JS^ iV-rn/-?:?^^ — (Enterobacter) j^yV^'f 
^ X-7 (Entomoplasma) Jl> Vu/<^ ^ — (Enhydrobacter) M> > hV^ 

^ — (Empedobacter) J^> :i- y zi y ij (Oenococcus) M> :tJ^)}/7s:3\£T (Oer 
skovia) Jl> :t-v^^^-?-^ (Ocean imonas) ^ . :^ - -> ^ / >^ b: 'J 9 A (Oceanos 
pirillum)Jl^ :t-^-9-n/N'^ - ((kalobacter)Jg. :t^'9-n 7 7 (Oxalophag 
us)m. ^^y>'-?:5'^-(0xobacter)S, ^t':*/^^' ^{'-(Octadecabacter)^ 
, :ti5^n/-f^ h^A(Ochrobactruin)Jl^ :t vn n i; ;^ (Oscillochloris)M> 
vn;j; tf9 (Oscillospira)M^ A/-?^ 7^ A (Obesuinbacterium)S. 

1; j:.V^T(Orientia)Jl. V -J^^ (01igella)M. :t =1* b n "7 r (Oligotropha 
)Jg, :i-V>'^:J' V-t^(Oribaculum)Jl. ;t-;V^-f-— 3 (0^lithinicoccus)M^ 

iJ^ntf-^/ACOmithinimicrobium)^^ :t;V>=^ ^>'^*^'"7■'J "^^ACOmit 
hobacterium)M> V^T (Orenia)M^ F^T^ (Gardnerella)^> ^ 
•=E•:^;^(Cami^K)nas)Jl, :^7-y ^'^^J'-r Vt^ A (Camobacteriuin)^^ iJ'^f-'^'fv 
y^T. (Couchioplanes)Jl. K V T (Cowdria)M. iJ'^Ti 9 - (Caulobacter 
)J1, -fe rt^^'iJ' rJ' - (Caseobacter)Jl^ iJ 7-=^^'^^ x V'^' A (Catenibacterium) 
Jl, :^ n 7"^ (Catenuloplanes)Jl^ iJTy=iyfj:^ (Catenococcus)^ 
. iJ'r'^yTsy^'y (Catel latospora)^^ iiY^y (Catonel la)^. •^-f:^y^)7.{ 
Capsular is)Jl. iJ-fJ-y^^r - :«f (Capnocytophaga)^^ :^ V :f ^ 9 (Gal 1 lone 
lla)Jl^ V^^ry >(Caryophanon)M^ n ^ (Gallicola)m> 
^ -r ^7 A (Calyifflnatobacterium)M> )^T^ t" "^7 A (Cardiobacterium 

)m. :*;V7''f -b;vnv9 7':5^-(Caldicellulosiruptor)^> *;Vy''f ^^*-:*'(Ca 
ldivirga)Jl, j&^Vr'n/^rJ^-ri; '>A(Calderobacterlum)M> ij )V:^^i/-Jzf'7 
A (Carboxydibrachium)JS> K-9-— -r;^ (Carboxydothermus)M> 

^ y:^ (Carbophi lus) JS. tuy-^^- (Caloramator)M^ ^"9- > b ^^'i^ 
^ - (Xanthobacter) (Xanthomonas) ^ v V ^ (Xy le 1 1 a) M 
, i|ri/n-7^ 9;^(Xylophilus)Jl> ^-fey 7:^^^ (Xenorhabdus)M^ ^^^-'fh 
T(Kitasatoa)Jl^ ^^^f h;^/i^°'7 (Kitasatospora)^. 7 r — :«'(Chitino 
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phaga)Jl^ ^ h :3 ;^ (Kytococcus) 7 *X (Kineococcus)M> ^ 

T(Kineosporia)^. ^ (Quinella)M. ^'^^T'n;^.-}?^ >^'^ A ( 
Kibdelosporangium)^> > If n/^tJ' ^J' -(Campy lobacter)>^> ^V'^^CKing 
ella)Jls :5''7^VT(Kutzneria)Jl> T^'j Tlf iJ^;^ (Cupriavidus)^. ^^7^ 
uayfjTs (Craurococcus)M^ ifyi^zcziy (Glaciecola)Mx v V 
(Gracilibacillus)Jl. iJ^'^ - i; 9 (Granulicatella)ffis ^T^^N^^CGrah 
amella)Jl^ 7 V^Vt^J^ ^ - (Clavibacter)Mx rJ' ^ ^ vT (Chlamydia) M> ^ 
^ K7 9 (Chlamydophila)M> ^ V T V A (Cryobacterium)^. :3 

v-f -b;^ (Glycomyces)Jl^ U v (Chrysiogenes)^. ^ V tf -7 (C 

ristispira)M. iJ"; -fc^^/^iJ^ T" V -^7 A (Chryseobacterium)M> -fe^t-^Er-^;^ ( 
Chryseomonas)Ji> V ":^ 'J A (Crinal ium)M> :J'Uyb>^^^> A (Crypt 
osporangium)^^ ^ U b 7-Vf7A (Cryptobacterium)S> i^V^v (Kluyve 
Ta)m. ^^)^'7 (Kribbel la)Jl^ f-b > ^ - (Gluconacetobacter)^ 

^ i}'*;l/ny/N*iJ^^-(Gluconobacter)Jl. ^ ;V^T (Kurthia)m> h^'^^^^'rV 
A (Curtobacterivmi)Jl> 1^ 7 >^ U ^ (Crenothrix)M. iJ' 1^ T'v (Klebs 
iella)Jl^ ^ V^9>>^':^(Clevelandina)Jl^ ^ n (Crossiella)ll> :^ 

nx 5^ A (Clostridium) Jl. ^Tn tf^^^-r ^ (Globicatella)^^ tJ'nvf^ 
•^7 A (Chromatium)M. ^u^n^ -r A (Chromobacteri^lm)^^ iJ' n^/NO^'-? 

— (Chromohalobacter) rJ' n n ^ "7 (Chloronema)^. ^ n n tf <i7 A (Chlor 
obium) JS^ ^Jr n n "7 1^ •9-:^ (Chlorof lexus) Jl^ ^J' n n b (Chloroherpe 

ton)J^> f^i/ 9 - (Caedibacter)^. ^ \ ^u=--yYc^^A (Ketogulonici 

genium)Jl^ iJ' (Gemmata)M> 'J^^ (Gemmiger)M^ 9 (Gemella)M 

^ 'Jr'^/^:?' ^ — (Gemmobacter)Jl^ -^-^ h n j:^ (Chelatococcus)M^ h/"^ 
^ ^ - (Chelatobacter) Jl^ Y^) v^/^^ - (Gel idibacter)M> 3 ^ T (Coen 
onia)Jl> 3:J''>a:.l/7(Coxiella)m. n V T (Kocuria)^. n-b (Koserel 
la)JRs n •7°n -nyfiT. (Coprococcus)M> ^ yn-9---=ey^^iJ' ^ — (Coprothermoba 
cter)Jl^ n7'n/tf-;v;^(Coprobacillus)S> 3*7-=E"^;^ (Comamonas)^N 
:^>'^^' -r V A (Coriobacterium)Jl> 3 V ^-/^^ t" V ^7 A (Corynebacterium)^ 
, rri; >'-lr^(Collinsella)m. 3;^^^ jl U T(Colwellia)m> rl'^V K~T (Gordo 
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nia)M^ n p{ n-t":^;^ (Conglomeromonas)J^^ :3 > Kn-r^ -b;^ (Chondrom 
yces)Jl. ■^--'^J.n/^^ :5'-(Thennaerobacter)M> -9-- v;^ (Thermus)M> "^f 
— -T-b h -i^^ ^ A (Thermacetogenium)JS> -9-— n If ir (Hiermanaerovibr 
io)Jl^ ^f-^ *p^;^(Thermicanus)Jl^ "9— ^ -^^^^"^^v;^ (Thermithiobacillu 
s)M. "9— ^T^'f->'"7W-b;^(Thermoactinomyces)^> -ij— ^ n/^^^ ^ — ( 
Thennoanaerobacter) Jl> •9— •^T;T-n/^:J'-rV'^7A (Thermoanaerobacter ium) M 
^ -ij-— *T^n t^':7A(Thermoanaerobium)Jl^ -ij-— "t:?" ^f-''^-'^ (Thermocladium 
)M> U (Thermocrisptim)M> '^B:?' V (Thermocrinis)^^ 

■^^^^u-^^^J^ Cniermochromat ium)Jg> -^—^n y^:^ (Thermococcus) M ^ 
•9-— -ti^:? :t ('niermosipho)M> -9-— h n -7 r (Thermosyntropha)MN "9" — 
^:^yj.y (Thermosphaera)S^ -9—^;^ V (Thermothrix)S. -9-— ^-r*;^ ;V 
7 :a- T'V^A ('niermodesulfobacterium)^^ -^-^r:^ i^y ^ ^f^) (The 
rmodesulfovibrio)Jlx -^--^T*:^ )Vyiir'7 -f^T. (The^nodesulforhabdus)^^ 
"^ — ^T-y^^C^ ^ 1; (Thermoterrabacterium)M^ "^—^ h :^"(Thennotoga)M 
^ -If— ^jf.v(Thermonema)M> ^—^^^-i Kn-/— A Cniemohydrogenium)^ 
^ -9— ^/N'^xn^7*;^(Thermobacteroides)^^ -9— -^E/^^^V:^ (Thermobacill 
us)JS> ■9--•=e>'^^/^:5' ^ - (Thermohalobacter)JS^ ■9-— •^E^^^'K^ (Thermobisp 
ora)Jl. -9— ^tr"7 ^ ^(Thermobif ida)M> -9— >=e-7 ^ ;VA (Thermof iluin)M, 
-9-— ^:/'7^'i7A(ThenDobrachium)J^^ '9--'^7'7Xv(Thermoplasllla)M^ "9-- 
^ -/n r '^7 ;^ (Thermoproteus) J||> Hf— •^^^^nif'^A (Thermomicrob ium) M > "9- 
— ^ ^ / ;^ *° 9 (Thermomonospora) M> •9' — -tl^^^^-fyA (Thermo leophi lum) M 
. ■9-'f b 7 T -:^'(Cytophaga)S> -9"^ ^^^'^ ^ - (Zymobacter)M> -=e:7 ^ 
=7 7s (Zymophi lus)Jl> •9^'f ^^-^7 (Zymomonas)M> V y (Sagittula)S> 

"^yijua^yijT. (Saccharococcus) iJUT.^) 7> (Saccharothr ix)M^ 

"^y fjuj^^ ^ — (Saccharobacter) J^^ '^vfju:^^)7ri^y (Saccharopolyspora 
)J1. '^yfj'a^yy.Ti^y (Saccharomonospora)Jl. -9-V^;v-:^'^T (Zavarzinia)M 
^ •9-:/•r;^='9(Subtercola)Jl^ •9-7'n;:^ tf^ (Saprospira)M. ■9-Ay — T(Sam 
sonia) Jg^ '^^)^:nviJ7 (Sal inicoccus) -9- U - 1^ 'J ^ (Sal inivibr io) W, 
^ ■9-i;>'^^;i/;^(Salibacillus)Jg> •9-;V3 tf'i? A (Sarcobium)M. •9-;V'^'^(Sarc 
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iIla)m^ ^^^V^^^^CSalmonella)^^ -9- V-^'V^y^^' ^ - (Salegentibacter)^ 
^ -ij-^^/^^ ^ — (Sanguibacter)M^ -if^:?^^ ^^(Sandaracinobacter 
)m. hV^i^i5'-(Dyadobacter)Jg, v^T'J >^^-(Dialister)^. z^x.y^ 
r (Dietzia) JS^ (Shewanel la)Mx i^t 7.^)^7 7. (Geothrix)S, 

^--^ ^ (Geodennatophilus)M^ h 3?r(Geotoga)M. -y^J'i^ 9 - ( 
Geobacter)JS> (Geobacillus)JR> ^ (Geovibrio)m. 

^^;j-:J/'n A;^(Dictyoglomus)Jlx n 7^^:^/^ (Cycloclasticus)M> 
^ n •t;V^> X (Psychroserpens)J^^ v' ^ ti/'i^ 9 — (Psychrobacter)^^ v rJ' 
n/^^ T- V A (Cyclobacterium)JS. ^ n "7 X/^'^T. (Psychrof lerus)^> v 
i^n^^7.(Psychromonas)^s (Shigella)M> S>>n/N*iJ^ 3^- (Dicheloba 

cter)JlH vnh^^ne'^A (Dichotomicrobium)M> '^^'^ (Dysgonom 

onas)JR. v;^ h /^^ ^ - (Cystobacter)^. '> h n/t^J^ ^ - (Citrobacter)M> 
-y±^7s^7s (Synergistes)Jl. U VtT'^ A (Sinorhizobium)M> v^'/n * V 
r^-X (Diplocalyx)M^ vA — T (Si^lkania)M^ V'^-V vJ-'^ (Simonsiella)^ 
^ =J^^n^ 9 — (Janibacter) Jl^ v ^ > ^ ^ 7^ U A (Janthinobacterium 
)J^^ - ^ ^ y /^;J^ iJ^ - (Pseudaminobacter)^^ vo.-KT^ri^^' (Pseudo 
amycolata)J^> — YT^^T n (Pseudoalteromonas)M^ — K^-^^ 
> h (Pseudoxanthomonas)^> v — V^^^ ^ — (Pseudocaedibacter) 

Wk. V JL- hV *;VvT (Pseudonocardia)Jl. v^- KT'^U e^'; (Pseudob 
utyrivibrio)Jl^ v a - Y^^T. (Pseudomonas)^. ^a. - K 7 ^ ^'^rJ' ^ (Pseu 
doramibacter)Jl^ v jL/^;Vf-T (Schwartz i a) M> a ^'>T (Jonesia)MN >^3 
>V^-9(Johnsonella)Jl^ v v^"?^ - (Silicibacter)M> v^hn^rJ^C 
Synt^ophus)M^ v>hD7:i-3 7:*;^ (Syntrophococcus)M> '^Vhn^*-^-— 
(Syntrophothermus) jl> v^bn"7;t-;^5}^9 (Syntrophospora)M> h n 
*7 ^ — (Synt^ophobacte^)^^ > > n 7 * (Syntrophobotulus) 
Jg^ > h n 7 * ^"^X (Syntrophomonas)M> v > tr:t •r;^ (Symbiotes)M> v 
>e:t>'^:J'xV '^^A(Symbiobacterium)Jl^ X-^J^n jcr (Zoogloea)^, X:^:^^ 
9(Duganella)Jl> A^;^'; T(Schineria)Jl. i/-^ ^X^* A (Succinicl 
asticum)Jl^ ^ ;^ tf ^ (Succinispira)^. X ^ v^e:^'; :t (Succinivibr 
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io)Ji. ;^^->-*f-;^(Succinimonas)M^ X>5r;v-7^T (Skennania)M^ ;^>5r;V 
-7^-7 (Skermanel la)ffi> X (Starkeya)^^ tf T (Stappia)«^ 7. 

9^7 >{Xi-n vtiy< (Staphylococcus) Jl^ Ts^-y ^ (Staphylothermus) 
J^, 7.^ V-V(Staleya)m. (Stygiolobus)M. T.^y^i^ ^"^^ ^ - 

(Stibiobacter)Ji. ^ ^^vx^ (Stiginatella)m> ;^-rT-'; T (Stetteria)^ 
^ y^T-y h n7>J-^"t;^(Stenotrophomonas)M> ;^-7-9 (Stella)^> X-rV^(S 
utterella)J^^ X h 7 (Suttonella)^. 7.^-^ vi^:^ (Stomatococcus)m 
, >^ b VT'h rn-r^ ^;^(Streptoalloteichus)Jl. ;^ b V h n (Strep 
tococcus) Jl. 7.hV7'h;^4?9>^'^7A (Streptosporangium) h V 7" b 

-^vU 'i7A(Streptoverticillium)Jl. ;^ h b/N*^;^;^ (Streptobacillus) 
7s\ \/-f\- -b;^ (Streptomyces)^x 7^ > V 7" h •=& y 5^° ^ (Streptomono 
spora)Jl^ ;^lfV9-i^(Spirillum)Jl, ;^ tf U V "Z^^-;^ (Spirilliplanes)m^ 
7.yi^)xiys ^ (Spiri 1 lospora)M> V - v (Spirosoina)^^ X ifn -/^ X 

•7(Spiroplasma)JR. X en^- ^ (Spirochaeta)^^ X 7 >- nVt^ -r i; .^7 A (S 
phingobacterium) Jl> X "7 > =f 1^ "^7 A (Sphingobium)^> 7^-7 ^ y ^y'^i 
Sphingopyxis) Jl> X 7 ^ n ^ 9 X (Sphaeroti lus)^^ X 7 3^ n />*i5^ ^ - (Sphaer 
obacter)m^ X 7 ^ > rr^■:^X (Sphingomonas)M^ X ^ V (Sporichthya) 
Jg, h 7T-:^*(Sporocytophaga)^. j;z,.is°n^t;v-5^-^(Sporosarcina) 

J^, >^ ^-D b -7 ^ ;V A (Sporotomaculum)^^ X .i^'n/^:?' - (Sporobacter)^^ 
T.T^U/^^^'^) 't7A(Sporobacterium)M> X Ji^"^>'^^/^:5^ - (Sporohalobacter 
)J1. X;3^°nA^f(Sporomusa)JS^ ;^;Hn y iJ' by^^;^^ (Sporolactobacillus)M 
, X^-t7(Smithella)Jl> X ^ «y (Slackia)m> 7)^7 ^ h/s'^^ ^ - (Sulf i 
tobacter)Ji. x;V7 *>'^-^;VX (Sulfobacillus)^. X;V7 :i- 7 'if 3 (S 
ulf ophobococcus) Jlx X ;V 7 :t n /t;^ (Sulf olobus) X ;v 7 V X 7 ji 9 (Sulf u 
r isphaera) JR> ;V 7 n n > X (Sulfurococcus)^. X ;v 7 n X li* V 7 A (Sulf 
urospirillum)Jl. -br'-feT (Ce<iecea)JS^ -b b T')t7-l^ (Cetobacterium)^ 
, -b/t;V7'7(Sebaldella)m^ -fe vf-T (Serratia)m> -fe V -^V r (Seliberia) 

•fe;ve7'U :^-(Cellvibrio)Jl. ■fe;V7'7 (Serpula)^. -fe;V7'V :^(Serpulin 
a)Jg, -b;v^yx (Serpens)Jlx •t;vn ^ n t''^ A (Cellulosimicrobium)^ 
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, ^;vn7T-?t7^(Cellulophaga)m. •fe;vn^f-;?. (Cellulomonas)m^ -tV^v'N 
^^X3/^^ 9 - (Seleaihalanaerobacter)Ms -t V7 -^Ef-T. (Selenomonas)^^ -t 
^^lf->5r(Centipeda)M. V (Sodalis)^^ V-^'j T (Zobellia)M, vn 
/N'^'f-'J 't7A(Solobacterium)m^ ^ ^^"7 (Thauera)^. r^^-^nx^i^'v V^-^ 
A(Dactylosporangium)m. ^ '7 ^ 7 (Tatumella)^> ^5^ h n^T (Tatlockia)^ 
^ y ^-^J??. (Thalassomonas)^> r^ii ^ -7 (Thialkalicoccus)m^ 
f-T )Vi3 V V ^('niialkalivibrio)M. f-T;V:^ V^^^ A (Thialkalim 
icrobium)m. i-^iJ-f^iThiocaipsadm. -f-:^ :3 (Thiococcus)mx 
r^-^:r>(Thiodictyon)«. -f-rt v^^-r-f >^ (Hi iocyst is) tT^ (Thiosp 
ira)Jg. yA(Thiospirillum)m^ -f-rt;^ "7 9 (Thiosphaera)M. ^ 

i^>^Clhiothrix)Jl^ t" Vt^-^ ('niiobacterium)^. ^ir^^^)^:^ 

Cniiobacillus);!. ^:^^Nn:^-/-9-(Thiohalocapsa)m. 7 en ^7 Clh 

ioflavicoccus)m> (Thiovuluni)m> ^:t7'n:* (Thioploca)^^ 

^v?r(Thiopedia)Jl> ^rf^^l-:*"''; - (Thiomargarita)^. 
(Thiomicrospira)JS. ^^e-*^:^ ('niioinonas)m^ 7 > "/n Clhiolampro 
vum) ^ ^ n K =7 7& >^ (Thiorhodococcus) n ^ 7 (Thiorhodospi 
ra)Jl. ^;e-n Ke7'i; ^(Thiorhodovibrio)M^ ^i/Ji (Tissierella)^^ 
f-^^ -T(Chainia)Jl, V T (Tindallia)m> y :^ A (Tsukamurella) 

y 'j (Turicella)Jl^ t'^ / 3 (Deinococcus)^, / ^'''rJ' ^ — 

(Deinobacter)Jl. x-f D V v (Taylorella)m> i?' - (Tectibacter)^ 

, 7='^nny--7(Dechlorosoma)Jl. f*^ n n^-^;^ (Dechloromonas)^> T'^ 
^rr-y 5&7.(Tessaracoccus)Jl. r vf-A (Desulfacinum)m> r:^)^^y 

^ y >'N*^ T- V A (Desulf itobacterium)Jl> t'>^ ;V 7 * :^ T^-^" (Desulfoc^sa)^ 
. 7*7.;V7:j-=i7?t?X(Desulfococcus)J^> 7';^;vy :f9-;V^"^(Desulfosarcina 
7'y?.;vy :^->^li'y (Desulfospira)^. T';^;vy :t X^i^'n ->"^>?. (Desulfospo 
rosinus)Jl. r'>^;vy * ^ (Desulfocella)m^ •7';^;vy ^i- ^ VT (Desulfotale 
a) M > r:^)^y ^f-^^-^ (Desul f ot ignum) •r:^;V7*hv^^7A (Desul f ot 
omaculum) JR> TT.JVy it^yu-T^ (Desulf onatronum)M. t";^ ->V 7 * > n y 
If y^V ;r (Desulfoiiatronovibrio)Jl. t"^ ;vy sKy (Desulfonispora)^. 
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T';^;^-7*^-7(Desulfonema)M> t':^;1/"7 *>'N'-:«f (Desulfovirga)-^> TTslV 
y^/'i^^- (Desul f obacter) M > "t'X )Vy ^ t^V^ -i^ (Desul f obacter ium) 
T'>^;V'7*>'^^^^(Desulfobacula)M. 7='X;V7 .y :^ (Desulfobacca)M 
, •7'>^;^•7:i•^^*;Wt7.(Desulfobulbus)Jl. 7='>^;V7 e-izi. (Desulfohalob 

ium)Jl. f'>?>;V7*tf'/';:t(Desulfovibrio)m. f*;^ ;V *7 ^ 7 T x ^ >^ (Desu 
lfofustis)Jg> T'>^;V'7 :t "7 T/N*(Desulfofaba)M^ r:^)Vy ^ y') -nTs (Desulf 
ofrigus)Jl> t'>^;V'7:«- ^ ^^nif ^A(Desulfomicrobium)^. t':^;V7 *■=e:^;^ 
(Desul fomonas)Jl^ t';^;V7 (Desulf omonile)^. ■7';^;V7 * 7"^^;^ ( 

Desul forhabdus) Jl^ t'X ; V7 * n (Desul f orhopalus) M^ t'Ts 7 V 9 (D 
esulfurella)J^^ T7s ;l/"7 n :j :^ (Desulfurococcus)MN ;V7 n/^:5' -r 
V'!7A(Desulfurobacterium)Jl> f'><.;V'7 n A-9-(Desulfuromusa)^. •7*X;V7 
n^f-y^(Desulfuromonas)Jl> T'X;i/7nn/t:^ (Desul furolobus)Mx -f-t^v^ 
T(Desemzia)Jl. t-*^:^;^;^^ * tf :t (Dethiosulfovibrio)M> TYy^^ 
uyijy. (Tetragenococcus)M^ x h 7 "7 ^ (Tetrasphaera)M^ t"'^ h ny^ 
-r A (Denitrobacteriuin)m, t'^ b tr If ?i- (Denitrovibrio)M. 7*>'n 
n^N'i^ ^ - (Dehalobacter)m> x (Tepidimonas)^. 7"7 ^ V /^*^5' ^ 
- (Deferribacter)m> ry y ^i^^^ ^ - (Def luvibacter)S. T^-^y T (Devosia 
7=*^ h V T (Demetria)JS. 'fy^ yfi'^ (Terracoccus)ffi. -r y ^ ~ (T 
errabacter)Jl. •7';V^->T(Derxia)JR. -f^V^^T (Delftia)^. •7';i-vny:* 
;^ (Dermacoccus)JS. t';^'^ h "7 9 (Dennatophi lus) TJi^-^^^^ 9 - (Der 
mabacter)Jl. U T (Telluria)^. W (Deleya)m. "TV KD;^^'D/N'i^ 
^ - (Dendrosporobacter) JS. ^^VT.^)^:^ (Toxothr ix) h 9 7';V -> J- 9 (T 
rabulsiella)Jl, > n n/^:^ 9 - (Trichlorobacter)^^ h 3 n ;^ (Tr 
ichococcus)Jl. ^;^«t:^;:^(Tolu^lonas)^. M^^^^'^v (Treponema) Kn-> 
^yy^yi^ (Do los igranulum) S , K n v n y :^ ;^ (Dolos icoccus) h n 7 i U 
•7(Tropheryma)Mx '^'f -b V T (Neisseria)^. ■:^ h T;WS'(Natrialba)m> ^ 
h V^*7(Natrinema)J^x h (Natroniella)m> t" h n :^ n 7 (Nat 

ronincola) ^bnyn-yj^;^ (Natronococcus)^x •:^ h n y x U 't^ A (Na 
tronobacterium)Jg> •:^ h n / (Natronomonas)M> h n y (Natr 
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onorubrum) -f- J -< 7^ (Naraiocystis)^^ h n 3 y X (Nitrococcus) 

J^, - > n;^ ti^(Nitrospina)M> - f n;?. (Nitrospira)M> ^-^^Tivuy 
5(7;^ (Nitrosococcus)M. - h n v;?. (Nitrosospira)M> ^ h n v^f-x (Ni 
trosomonas)Jl> ^ h n y n/tx (Nitrosolobus)MN — b 'af'i^ 9 — (Nitrobacte 
r)M> 7 5 >^T (Neochlamydia)M> ^ U -7 (Neorickettsia)^^ 

;^Xxl^>'3 — T(Nesterenkonia)Jl> :t^-/;^^T (Nevskia)^s :^7'yy"tf-:^ 
(NeptuncMnonas) J tJ }WT (Nocardia)MN ;^>^:t ^ T*;^ (Nocardioides) 
M,^ y :!&;V>^:f/'>:^(Nocardiopsis)Jl. / / A (Nonomuraea)Jl^ ^ jJ^;^ 

:^mf'^rA(Novosphingobium)Jl. /t-^y^s:^;v;^ (virgibacillus)^^ >'^-f 
K n y y /-^i^ ^ - (Hydrogenobacter)M^ (Hydrogenovibr i 

o)M^ Kn^y :*''(Hydrogenophaga)JS> -^^-^ u y y y y( ^ :^ (Eydxo 

genophilus)Jl> (Hyperthermus)Jl^ /n^ y :t ^ ^ n ^'^7 A (Hy 

phomicrobium)J^, /N-f 7 -t-f X (Hyphomonas)Mx ^^'yi^^'f-:^ (Paucimonas) 
JS> >'^:J^ ^^•7(Bacterionema)^> /-^^J^ -r V :t ^^^''^ ;^ (Bacteriovorax)^ 
^ /•^^■rn'f •7';5^(Bacteroides)JS> b ■7';^'7(Bactode^Ila)^^ >'n*3'3';/:* 
;^ (Vagococcus) JS> y U r (Pasteuria)Jl^ /n':^ ^ V ^ (Pasteurel la)M. 
^;VX(Bacillus)Jl. >'N*t:'U>'>*iJ'^-(Papillibacter)Jl. /n^^T (Hafnia)M 
^ (Hahel la)Jl> v'n"^ 9 »> n 3 .y :^ ;^ (Paracraurococcus)S. ^ 9 

5 vT(Parachlamydia)Jl. ^'n"^ n y (Paracoccus)^^ ^^^^u^^^ ^-{^ 
lanaerobacter)Jl^ n tf A (Halanaerobium)Jl> 9 ^ b (Pa 

ralactobacillus)Jl> ^^V ^ :^Ofaiiovorax)m. ^-(H 

al iscomenobacter)Jl> (Bartonel la)M> /'^'-'^^ T h i; ^ ;^ (Balneatr 

ix)m> /^•V:t3';'*:^(Palaeococcus)M^ /M^ 7 (Hal lei la) ^> ^^ndT^W^o. 
^ (Haloarcula)Jl^ v'nu^ :^ n 7 (Haloincola)Jl. ^ n-^^-^ A (Halochrom 
atiuin)Jl> /Nn 3 '7 * ;^ (Halococcus)Jl> /Nn-^-—-^;^ V ^ (Halothermothrix 
)J1^ /'Nn v;t^ b V A (HalogeometricinD)^> /Nn;^ If -^(Halospirulina 
)J1^ .'NH-fe^ (Halocella)Jl, /Nn-^:t/N*^;v;;^ (Halothiobacillus)S. /nh-t 
V'^'*":^(Haloter^^gena)Jl, /no-^ h n-^ A (Halonatronum)^> >'\n/\*^aL;VA ( 
Halobaculum)JS. ^nO/^^ -r V A (Halobacterium)^. >'^0>'^'^^ x t'X (Ha 
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lobacteroides)M^ >'Nn/^^;v;^ (Halobacillus)Jl^ /nu e ^(Halovibrio) 
J^^ ;\u-7 ^ 7s (Halof erax) ?\U ^ J -a y ii 7. (Halomethanococcus) M, 
^ /^^^>:^y?.(Halolllonas)M^ >'nd ^ ^^J^;^ (Halorhabdus)M> (Hal 
orubrum)Jl> yNn;V:/D/'?^>r V A (Halorubrobacterium)^^ /^^^K;^e7 
(Halorhodospira)M> > J^T(Pantoea)Jl, /n'> Kv-^T (Pandoraea)ll> >'^' 
>kf n tf^^'V :t (Vampirovibrio)Jl^ o 7 •^X (Pic^ophilus)M^ t: ^ 
•;'^T(Piscirickettsia)JR^ t: ^;'^T (Hippea)M> If M^:^- V7 (Vitreoscilla 
)Ji, If^-f bV\*i^7" V'^7A(Bifidobacterium)M^ tf ^ (Vibrio)^, tp^^ 

^-(Hymenobacter)M. li'^ h^n*:?^ ^ - (Pimelobacter)^. t?iJp<Vr(Pil 
imelia)S. li;V';^^T (Hirschia)^. t: l/^ (Pirella)^> tT (Pirellula 
tfn^^y 5?7;^(Pyrococcus)M^ tf n -y^^-:? A (Pyrodictium)M> lfn>f->^ 
(Pillotina)JS. ifny?^ ;VA (Pyrobaculum)Jii^ en "7 ^ ^ (Bilophila)^^ tf 
n n/-?;^ (Pyrolobus)JSx "7 r T (Faenia)Jl> yr^'y^T (Facklamia)M. 
Vt^u^ — ^ h/N'^-r';'7A (Phascolarctobacterium)M> "7 r ;V v tfy'i; :t ( 
Falcivibrio)Jl^ 7 r :^ vV\*:5' ^J' - (Fundibacter)Jl. 7 ^ r7';w v T (Finegold 
ia)Jl> 7 "/n/^^^ - (Fibrobacter)Ji. y^'')^^^^- (Filibacter)M^ 7 

7 T ^ ^ - (Fil if actor) Jl^ "7 n/t^ x A (Phyllobacterium)MN "7 
xf n/^^;i/7.(Filobacillus)Jl. "7 n ^ ^ n if A (Filomicroblum)^^ 7^ 
:^ >^ If' ; 7 A (Phaeosp irillum)Jl> 7ji:::^n>'^^'-rV"7A (Pheny lobacter ium) M 
^ ^i'j/^^'-rV '7A(Ferribacterium)Jl. 7 x V -t-^-^ (Ferrimonas)M> 7 a: 
;v If hV^iJ^ -r V -7 A (Fe^vidobacterium)^^ 7 x D ^n/t;^ (Ferroglobus)M. 
7 a: n 7*7 (Ferroplasma) JS> -7 tzi:^J ^ — (Phocoenobacter)^. 7 
:J- b z^:?' -r A (Photobacterium)Jl^ 7 h 7 7*;$^:^ (Photorhabdus)^^ 7 * 
;V ^ t? 7'i; ^ (Fonnivibrio)JS> 7 V>'^:5' x V -7 A (Fusobacterium)M^ 'rf^T^ 
i^-t9(Buttiauxella)«s If 7'V :t (Butyrivibrio)m^ 7*7*^ Vf 7^1; :t (B 

dellovibrio)Jl^ 7*Klf vT(Budvicia)Jl. 7^7 i-v^'T (Pfennigia)^. 7*7 
^ 7 (Buchnera)Jl. 7 cx - v^y^^ ^ - (Fusibacter)M^ 7^7 '7 -fe W 7 (Prauserel 
la)m. y9^T(Pragia)Jl. r^^^^ tf^ (Brachyspira)^. 7'7^>'^*^5^•r U '7 
A (Brachybacterium) Jl^ 7*7 ^^"^-7. (Brachymoiias)M> 7*7 h ^ n :^ (Bla 
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stochloris)Jl. -fyT. h n -7 ;^ (Blastococcus)M, 7'^:^ h^^;}' ^-(Blasto 
bacter)Jl^ b "^-^7. (Blastomonas)M> -fy^^^^ -r V A (Blattabacte 

rium)MN "/^ T'-f V V'tT ^ (Bradyrhizobium)^> "7 7 -r U T (Frateuria)S 
> •Z^'^;^ ^(Branhamella)JS^ -/^ / ^ (Planococcus)^. -f^y^y-Yy 
y^Hr'y (Planotetraspora)M> 7^9 ^ t*:^ (Planobispora)M> "/^ 7 ^^^'V 
Ti^y (Planopolyspora)Jl> "fy / 5 ^ n A (Planomicrobium)^> rfy 7 
-5^ 5}^ 9 (Planomonospora)Jl> 7 y y£^'f-y, (Flavimonas)M, 7 ^ ^^"^i^ -r V A 
(Flavobacterium)JS> 7 ^ :^>'^— :«'(Flaifflneovirga)-^, "7 7 > ^ T (Frankia) 
Jl^ T'^ ^iJ' (Planet omyces)>R, "7 7 > v-b 7 (Francisella)^> V 
i; - (Friedmanniella)M^ "7 rTVy^^?- t" U A (Frigori bacterium) 

y)^-^ ') ''^^ ^ - (Fluor ibacter)Jl. '7';V^ 4^;V7*'; T (Burkholderia)*^ 
r^Hr^ (Brucella) JR. "7*U-f vT(Bulleidia)JS. 7 V^->;^^^;^ (Flexisti 
pes)M. -7 V^v^^i; i^X(Flexithrix)Jl. "7 V'^v'^'^^ ^ - (Flexibacter)M 
. 7 W:?' ^/^^f^;^;^(Flectobacillus)Jl^ yi^ ->:^-<^-^;^ (Plesiomonas)^. "7" 
Ix;^'; T(Brenneria)Jl> yV'/^^ v^-^::^ (Brevundimonas)Jl> ^l^lf :^-7(Bre 
vinema) M > ^ V ^* tJ' x V •i' A (Brevibacter ium) JR. V e>' ;V ;^ (Brevibac 
illus)^. T'l/'i^T^^ (PrevotelIa)M> T'n n n rr ;^ (Prochlorococcus) 
JR, -/n iJ' n n V ^ (Prochlorothrix)Jl. 7" n n n ;y (Prochloron)^> y 
uziY^)^:^ (Brochothrix) Jl, y n :^7-zi^uV (Prosthecochloris)M. 7* 
n>^x=i>'^^^ - (Prosthecobacter) Jl. ^ n j^-fn^^nif'^A (Prosthecomic 
robium)Jl> f "7 >^ (Proteus) ^> T^n h •^e^^ (Protomonas)M. ynif^— 
^J^r.-^ A (Propionigenium)JS. tr:t— t: ^ (Propionlspira)M> yn tfrt 
(Propionispora)J^. T^n t?:i-c:^/N'^^ ^J' - (Propionlbacter)^> T^n If 
ji/^^ X '7 A (Prop ionibacter ium) "/n If ey; (Propionivibrio 
)M. 7°n vf^ — :7i'7i^>^(Propioniferax)S. yn 1:5 t'V vT (Providencia) 

y n ^ ^u^y y^iHy (Promicromonospora)M> T^n V y jJ^;!/;^ (Prol inobor 
us)Jl, ^^i^U V^T(Beijeriiickia)M. -^-Y (Veillonella)M. ^^yy- 
>^)V^r (Beutenbergia)S. h T (Beggiatoa)S> ^^f-^ 9 :^ (Pectin 

atus)Jl> ^ ^ > ^^rJ^ x V "7 A (Pectobacterium)M> ^i^^t u yijT. (Pediococcu 
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s)JS> ^ hV^i^ tJ' - (Pedobacter)JR^ ^ ^ n tf -^7 A (Pedomicrobium)^. ^ 
h n b 5!f (Petrotoga) M> (Paenibac i 1 lus) M > ^ ^ ^ T (Benecke 

a)J^. ^-fy^yij:^ (Peptococcus)m> ^-f V :^ Y l^zf V ^ y ^ (Peptostrep 
tococcus) m. h ^7 9 :^ (Peptoniphi lus)m. ^'^^^)^ h ^ v (Haemobart 
onel la) ^ 1^^^ (Haemophi lus)S^ ^^)^7.^)^7. (Hel iothrix)^^ ^ 

V^J-z^^-rU '>A(Heliobacterium)JS^ ^ V :^^^'^>'^>^ (Heliobacillus)M> 
V^^-f 7A(Heliophilum)Jl. ^ij :t l^;^"r -f ;^ (Heliorestis)^. n/N'i^ 
i?-(Helicobacter);i> ;^x:«r(Pelistega)M> T (Pelczaria)M 

^JV-^^^ j:-^ (Bergeyella)M> :3 .y (Helcococcus)^> ^;v::3->;^ 

jj^ 7 (Verrucosispora) JR, ^}\/U^i7Xi\fi^ 2^ (Verrucomicrobium) M> v =f 
^sj^ ^ _ (Persicobacter)M. tf 'J ^ A (Herbaspirilluin)^. K 

y^?}?^(Herbidospora)JSN h :t >(Herpetosiphon)^x ^xiV^/'^-^ 

^(Pelodictyon)S. vNiDy?>.i^9 (Pelospora)m^ ^n/N*^' - (Pelobacter)m> 
.•K-ir'-t7(Vogesella)Jg. ^'rfi; (Bogoriella)^> >^'-feT (Bosea)m> '-3^°^^>' 
^>f^^_(Polaribacter)Jl. n*i-;^(Polaromonas)^> -^^yT^-^^oW 
andina)m. jJ^V T ^^-^^ A (Polyangium)^. .-^i; ^ V:t>'^*;5' ^ - (Polynucleo 
bacter)m. (Volcaniella)M^ ^'^V-Tt- 9 (Bordetella)m> 'ti^V 

■f-^^^T (Holdeinania)Jl. ^K^V^ n/N'^' tJ' - (Porphyrobacter)S. -f n 

^^>^(Porphyromonas)Jl. jJ^'V-'; T(Borrelia)^> .-^n;^3^*7 (Holospora)^. 
^^n^'T-^irCHolophaga)^. :4^>'^T(Hongia)m. :^-»?— (Meiothermu 
s)JS^ '^^ n/^iJ' 7-^)^-^ (Mycobacterium) ^> n y-^X-^ (Mycoplasina)M 
^ -7^ 3 7'7:^(Mycoplana)JS, -fe h 3 7 (Mycetocola)M> "7 ^ n y*;^ (My 
roides)JS^ h :^ tf ^ A (Magnetospirillum)M^ -^^uu * (Macroc 

occus)Jl. -r^n*f-X(Macromonas)^. V y V T (Massilia)m> ^'):^'^V 
;^(Maricaulis)JS> ^^'j iJ' o-^f-'i? A (Marichromatium)M. -7 V n n :^ ;^ (Mar 
inococcus);!. -^V^V :^(Marinitoga) Jl> "7 ^ ^ tf V T (Marini labi 1 ia)^ 
, V 1; ^ >^ tf 'J ^ A (Marinospiri 1 lum)m^ U ^ >'^^ ^ - (Marinobacter)S. 
•7 1; y (Marinobacterium) J^^ -t"^:^ (Marinomonas)M. "^^^ 

^ i; =r 7 (Marmor icola) Jl. -7 n y «=e (Malonomonas) JR> -7 ^ 5 T (Mannh 



miE# 2004-3016401 



(fj^m. 2002-373297 



^--J : 23/ 



eimia)Jl. ^ If * (Micavibrio)Jl^ ^^V^yis:^ (Myxococcus)M^ ^ ^ 
njcn^;^^'; 7(Microellobosporia)-^^ ^^uuy ;^ (Micrococcus) 5 
^ n v:J^ 7-^ (Microcyclus)M> ^ ^ xii/ 7.7- ^ :^ (Microcystis) M,^ <^Uz^9 
(Microsci 1 la) JS. ^ ^ n ;^ 7 9 (Microsphaera) Jl> ^^u-TYy:^^^ (Micr 
otetraspora)Jl^ ^ ^ n (Microvi^gula)M^ 5 ^d>''?^xU 't^ACMicro 

bacterium)Jl^ 5 ^ n/N';i/e"7 r - (Microbulbifer)^. ^ ^ n tf;?. >^°^ (Microb 
ispora) J^^ ^ n -f)V ^ ^ (Micropruina) ^ ^ n V 7 (Micropo lyspor 
a) ^ n (Micromonas)M^ 5^n>ty;^5j^^ (Micromonospora)^^ 5 
^ n ;^ (Microlunatus) ^y^^y (Mi tsuokel la) ^> ^ "7 i ^ (Me 
gasphaera) ^ :^ X (Megamonas) ^y^'fn/-?:^^^ - (Mesophi lobacte 
r)JS. ^ y y7Xv(Mesoplasma)Jl> ^ V U V't'-^ A (Mesorhizobium)^^ ^ ^ 
^.^^uztyfi:;^ (Methanimicrococcus) ;^ ^ y 1J ^y :^ (Methanocalcul 
us)jl^ p{ ^ y ^ V'^^^ (Methanoculleus)||^ rJ^^-^— 'i7A(Methanogenium)M 
^ p( y n — ^ )VJ^ (Methanocorpusculuin)>^> p( ^ y n n ^ -r*;^ (Methanoco 
ccoides)Jl> J ^yiJ"^ (Methanococcus)M^ y ^ y ^f— v;^ (Methano therm 
us)Jlx y y HJ--^ /^^ ^ — (Methanothermobacter)JS^ ^ / (Methano 
saeta)M^ ^ rJ' / •'J-^Vf-^ (Methanosarcina)M> ^ ^ y ;^ tf' j 7 A (Methanospir 
illum)Jl. y^y;^yai9 (Methanosphaera) y^/^^^iiJ^X (Methanothr ix) 
Jl^ y ^ y -r U A (Methanobacterium) J^. y ^ y n e -^z A (Methanohalo 
biiim)Jl> y^y>'^^y^7:^ (Methanohalophi lus) y ^ y tf 7 :^ (Methanopy 
rus)Jl> y ^ y y * (Methanofol 1 is)Jl> y tJ' y ^ 7 X (Methanoplanus)^ 
^ y i57 y r V tiV\'i5^ ^ - (Methanobrevibacter)M^ y^S^y^^n^'^A (Methano 
microbiuIn)Jl^ y ^ y 7 v'^T (Methanolacinia)Jl^ y y n/^y. (Methanolobu 
s)Jl> y ^ n;^ y i 7 (Metallosphaera)^^ y f-;l/T-^ T (Methyl arcul a) 
Jl> y'^n:jt;;V:5^A(Methylocaldum)M^ y (Methylococcus)^^ y 

•^n-9-;V^"^(Methylosarcina)M> y •f-n vy.-r y> (Methylocystis)Ss y-^ 
n v:^y. (Methylosinus) y n ;^ y ^ 7 (Methylosphaera)^^ y n 7 (M 
ethylocella)Jl, y ^n/t^ - (Methyl obacter)^. y ■f-n/N*^' -f V A (Meth 
ylobacterium)^^ y ^ n (Methylobaci 1 lus)Jl^ y ^ n tf ^ (Methylopi 
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la)ll> 7 T - :**(Methylophaga)Jl^ j>{ -^n 7 9 X (Methylophilus)M> 

;>{ f- n ;^ (Methylovorus) ^^n^^ntf'i/A (Methylomicrobium)^^ 
5^n^-^;^(Methylomonas)^> p« ^ y^J^;:^ (Methylorhabdus)M^ :^^7sii7>. 
(Meniscus) U rJ' ^^'i' A (Mel ittangium)J^^ :^^) yV^viJT. (Mel issoco 

ccus)Jl> ^•j^l^V7(Moellerella)Jl. -t- 1^^ (Moorella)^^ '^^f'^^'r^)^ 
A (Mogibacterium) ^t'^^ h ^ - (Modestobacter)^^ tf V > :^ (Mob 
iluncus)Jl, •=e7^-b7(Moraxella)^^ :T-^ (Mo^ganella)M^ 

V9 (Mortiella)Jl^ rr (Morococcus)M> /^^'x V '>A(Eubacter 
ium)Jl> 3- bVtjJ'^-dodobacter)^. 3 ^^-^^ ^ (Yokenella)Jl^ 7-:T«7(Ra 
hnella)Jl. ^ (Raoultella)®^ ^ ^ f n :y (Lactococcus)M. '7 

h j:^ -7 9 (Lactosphaera)M> 7 ^ h v^^;!/;;^ (Lactobaci 1 lus) S> 'y ^ J 7^ 
M. 7 (Lachnospira) Jl. 7 ^ - (Rathayibacter)M. y-fY^u-^f-^^ 

(Rhabdochromatium)J^^ 7 X (Labrys)Jl> V b — T (Ralstonia)^^ 7 
n/-?:J'^ — (Rarobacter)^> ^ ^T'n v;^t- -f ;^ (Lamprocystis)M> ^:^7^ny^ 
:^ ^ — (LaiHprobacter)Jl> ^^yn/^-f-rT (LaI^propedia)M^ 'J J^p^ 7 (Riem 
erella)JS, U 'Jr '7 (Rickettsia) Jl. V ■^J^V'^ (Rickettsiella)^. V 
'5^^^(Rikenella)JS. X-rV T (Listeria) J!i^ V ;^ b (Listonella)^^ 

V/^'^^ ^ - (Lysobacter)M. V VVN'iJ' ^ - (Rhizobacter)M> V Vtr-tz A (Rhiz 
obium)Jl. V y'^-^-X (Rhizomonas)Jl. V A (Lyticum)M. V A 7 - ( 

Limnobacter)Jl^ (Lewinella)Jl. ;V'J^y V T(Ruegeria)M. 

7's (Rugamonas) ;V>'>''?^"rV'^A (Luc ibacter ium) M > (Lute imo 

nas) M ^ f - :t ^7 «;/ :;?7 (Luteococcus) S ^ ;^ 9 (Rune 1 1 a) S ^ ;V r V t:V ^ ;^ 
(Rubrivivax)Jl. (Rubrimonas)Jl. ;vyn>'N*:5^ ^ - (Rubrobacter) 

JS^ y 3 >;/ (Ruminococcus)M^ J J'^^ 9 — (Ruminobacter)J^^ 
7yc:^T(Leifsonia)Jl> V;V'>T (Uclercia)^> V^/sfi; jlV T(Lecheva 
lieria)M> V>*':t^ y (Legionella)-^^ /'"^^ t" V A (Renibacterium)MN 
V T (Levinea) VfYTsyiy (Leptospira) JSx V 7" h X V 7 A (Leptos 
pirillum)Jl> h ;^ (Leptothrix)Jl^ l^"/ b b V (Leptotrichia) 
Jl, V h ^ ^ (Leptonema) Jl^ VXJX/y (Leminorel la) V y T (Lentz 
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ea) JSn o >f 3 ;^ V ^ (Leucothrix)J^> n>f3y;^b-y^^ (Leuconostoc)M^ n 
^ /■^iJ' ^ - (Leucobacter) n - y ^ T (Lawsonia)M^ n - h n If T (Lautro 
pia)M> n:^? V>T(Rochalimaea)Jl> n-tTr l^:^ (Roseate les)JS> n^r^-^ 
h D //^^ - (Roseinatronobacter)^^ n-fe^ tT'i? A (Roseibium)M> n-fe>f 
tf/^^ :^ (Roseivivax) u^^n-yijT. (Roseococcus) Jl^ n -t :^ X tf 9 (Rose 
ospira)^> n-b:^-;^ If V ^ A (Roseospirillum)M> n-fe:^-^-?^ — (Roseobacte 
r)Jl> n-t:t/^U "^7;^ (Roseovarius)Jl^ n-fe:^-'^-^-;^ (Roseomonas)^^ n-by 
V r(Rosebiiria)M, n^^y^^^^^ :J'-(Rhodanobacter)>^. n^T (Rothia)m^ n 
'7 ;^ (Rhodococcus)Jl^ n V^—^7s (Rhodothermus)M. n K-> ^ ^ ;^ (Rh 
odocyclus)Jl. n Kv>^ ^ (Rhodocista)S. n Kv:i- K^-^;^ (Rhodopseudomo 
nas)m> n KXli'7(Rhodospira)Ji. o KX ^'J ^ A (Rhodospirillum)^^ nK 
^'yV'^h. (Rhodothalassium)M^ n Y^^ij (Rhodobaca) Jl^ o K/n*^ ^ - (Rhodo 
bacter)m> n Flf -i^ A (Rhodobium)Jl. n Klf -/V :t (Rhodovibrio)S> n Ktf 
7(Rhodopila)^> n K-7 ^ X (Rhodoferax)M^ n Ky'^ ^X (Rhodop lanes) 
Jl. D K:^^ A (Rhodovulum)^^ n K 5 n tf •> A (Rhodomicrobium)-^^ n tf 
^7(Lonepinella)Jl. 7^'fe7(Weissella)JS. 7 KU T (Waddlia)^'^ iflCJl 

[0 0 15] 

ty::. 'e?ax.ff*^^^%lcJli-;|,>f <;/-9-f-ji;^^T(Issatchenkia)mx 
(Candida) Jl^ U 7" h n x (Cryptococcus) ^ n t ^ >t X (Kluyve 

romyces) JR > ^xis^v^'y (Kl oeckera) M> t'X (Saccharomycode 

s)J^^ ■9-y:^n'7^>tX (Saccharomyces) M> ^'•9" vii'^'^^ -t X (Zygosaccha 
ronorces) Wk^ v' V"^^ .y n -7 -t X (Schi zosaccharauyces) ^ ^ n ^ •? v 'i? A ( 
Sirobasidium)MN X-rV h"^-^'feX(Sterigmatomyces)^^ X>J^U Ksi^^X 
(Sporidobolus)^^ XsKn^jen-^^ -tX (Sporobolomyces)M^ T'ryJr 7 (Dekkera 
)JS> t'^^V -bX (Debaryomyces)JS^ h nX^i^D > (Trichosporon)M> 

h U ^^i'y' V X (Tr igonops is) b ;!/ 7 X 7 (Torulaspora) ^> hP' p< 7 (Tre 
mella)Jl^ Ky^T(Nadsonia)Jl^ h X:^^9 (Nematospora)M^ >'^>•fe— 
r 7-^-^7 (Hanseniaspora)Jl. tf (Pichia)JS^ "7 yn/sfi/i^-J^i, (Fibuloba 
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sidium)JR> 7 -f n/N^vv-^ A (Filobasidium)m> V ^ n/N'->v'Ji7 (Filobasidi 
ella)JR. 7'l^7(Bullera)Ji. ■/ V iJ' y^-f -feX (Brett anomyces)m^ ^^^^ 
--;r:^:::T(Holtennaimia)Jl> '7 •fe>^T(Malassezia)S. f-^n ^ T (Met 
schnikowia)Jl. i; j3^-7>f (Lipomyces)m, n>f 3 7.^'; v^-t? A(Leucosporid 
ium) Jl. n U v >^ A (Rhodosporidium)S> n K b (Rhodotorula)P. 

rij^u V (Acaulopage) Jl, T T 1^ ^ (Aquamort ierel la)ffi> T 
-fe7VT(Asellaria)Jl. T-=ej::lf v^-i^ A (Amoebidium)^. T-t j:-*':? ^ (Am 
oebophilus)Jl> T;v> ^ (Arundinula)^^ '^'^-n ^ (Utharomyces)^. 

J Ts^^y y V ^ (Echinosporangium) :s:.y^xi-zr^)'^7. (Enterobryus) 
Jg^ JO K ri"^- (Endogone) Jl. h ^ 7 h 7 (Entomophthora) ^ iJ' -t y (Ki 
ckxella)JR^ ^^;5^T-n>«..i?^ (Genistellospora)^. n T ^ "7 :t 7 (Choanephor 
a)Jl, r3a:.-7>'>T(Coemansia)Jl> n ^ n;^-7(Cochlonema)M. n-S?:t:^?;V 
;;^(Conidiobolus)Jl. -9-^5^ -fe-^ J:-T (Saksenaea)^. •9-A^~:/'> A Clhamnidium) 
JS, -^-Ay-fe^T ';;^(Thamaocephalis)S^ v;=^ tf V (Dispira)M. 
y< (Dimargaris)Jl^ v "7 r ^ X h ;V A (Syncephalastrum)M> v > -b 7 r V 
X(Syncephalis);g. X-^-f v^(Zoopage)m. 7. iJ' ^^J^^;;?. (Sclerocystis) 
Jg, y?>^f-'^A(Smittium)Jls >'n^~> v^:t sK;v:^ (Basidiobolus)M^ /"^"y 9 
7(Parataeniella)Jl. A (Paramoebidium)^. yi97^^T(Pal 

avascia)m. (Harpella)Ji. fcV h -fe"7 T U (Piptocephalis)S^ tf 

n (Pilobolus)JSx 7 n ^ >5r;^ (Phycomyces)^> -5- V'T (Blakesle 
a)Jl. ^:y-t;v^^7(Hesseltinella)«^ 7 r ;VA (Helicocephalum) 

J^, ^ =r^7T(Mycotypha)Jl> 7>^^ ^ (Radiomyces)^^ 
Legeriomyces)M> a/'?n 5 (Rhopalomyces)S> 7 v;^ (Acrasis)^. T 
hyJ^T^'j '^7A(Acytostelium)m> T^Vi^ V T (Arcyria)m. J^^^ A ( 

Echinostelium)J^. ;^7=- 1; :t T'v';^ (Echinosteliopsis)M. ^';=i*^-^(0 

ligonema)J^. 5t^^'>^f Vi^ A (Cavostelium)^^ tJ^^y V y -/i^;^ (Guttulinopsis 
)M^ ^ 7 ^ b (Clastode^na)^^ i7'^)'fy^)r (Cribraria)M^ n ^ / 

T(Coenonia)JS^ HT'n ^ i5'"9-(Copromyxa)m> n-r h i; (Comatricha)M. ^ 
n 7-;^-^ (Col loderma)m^ v T ^^-^ (Dianema)^^ i^' x 'J A (Dictyost 
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elium)Jl> i^v^^ '!7A(Didyiniiun)Jl. >^T';V-7(Diderma)m. ;^"7-=e^-^X (Stem 
onitis)M> y^y'y:^Y^Y')'y^(Thxa\istochytTim)m. -fe^^^ < ^"^-CCera 
tiomyxa)M. -fe^^^ ^ -b^ (Ceratiomyxella)^. h V dpT (Trichia)M^ y 
y( -9- ;V A (Physarum)Jl> ^ ^ ^>^:t 7*7 (Plasmodiophora)M^ 7 U ::i*(Ful ig 
o)JR> •/;^^7(Bursulla)Jl^ "/n h ;^-r "i^ A (Protostelium)^. T'nb;^:^^ 
7:/v'^A(Protosporangium)Jl> b U (Hemitrichia)M> ^^}iJJ^-f-(? 
erichaena) JS. ^ 'j "7 * V v U A (Polysphondyl ium)^. V ^ ^ -9" (Polymy 
xa) M> "7 If i; > 7 7 (Labyr inthula) "7 > T'n T';vr (Lamprodenna)M> V :3 
?!f'7 (Lycogala)m^ V -tT (Licea)^. 7- -^^^ (Wardmyces)^^ T^^y^ 
;V7=-(Actinopelte)^. T;=^7^n>!>^°i; >i7 A (Asterosporium)^> T;^;^ 'J -"^^ 
(Arthrinium)JR. T;l/^ 'J T (Altemaria)M> :t-f' v-^ A (Oidium)m. ^7jK 
A(Clabosporium)Ji^ 7 K^J^'h V A (Cladobotryum)Mx ^yy-( t> 
A (Graphium) Jl . 3 > h i; ^ A (Col letotrichum) n 'iz A (Sclerot 
ium)Ji^ 7.^ 3V7.4^°7(Stagonospora)^. >?.^'-?7 (Stibella)M. 7^;Vi5^7 
U T (Tubercularia)Jl. /•^rJ' h 'J v -t? A (Bactridium)^. tTjJ' / ;^ U A (Pycno 
thyrium) Jl> "7 tJ^:^^-^ U T (Phaeoisaria)M> ^ n ^j:.^ (Pestalozzi 
ellsdM. VVi^ >-T(Rhizoctonia)M. i; / ^ 9 vJ:.^ (Rhinocladiella)M> 
WfV:^')^^ (Leptothyr ium) S> Ti^^VtVYy (Achlyogeton) r^V)l^ 
li'v^'^7A(Anisolpidi^lm)M^ T (Albugo) M> h n>J^7 (Ectrogella)M 
, e':^'irA(01ipidium)M> (01pidiopsis)M> iJ7-ir^)r 

(Catenaria)JS. ^ h A (Chytridium)^. 7 h V A (Cladochytriu 

m)Jg^ nJ^^*5'^rx(Coelomomyces)^^ rf-^j}^" vT (Gonapodya)MN •^-T'nix 
^— r(S^rolegnia)Jl. vn;vev':7 A (Sirolpidium)-^^ h A (Syn 

chytrlinn)Jl. 7 h n;^ (Haliphthoros)Jl> >'^;^:^^^ h V A (Harpochytriu 
in)M> If ^ (Pythium) JR. Hr ^ Y ^) (Hyphochytrium)M> 7 V t*;V 
V (Physodenna)M. y ^ ^) ^^V^A (Phlyctidium)^. ^ 7 >^ h 7 ^^T (Bias 
tocladla)M> y ;^ (Peronospora)^. -^n y 7 'f h 7 (Peronophythora) 
J^^ ^ n 5 n -f-y;^ (Micromycopsis)Jl. if^ h i; A (Megachytrium)M> 
^y/V^rV^ (Monoblepharis).^. 7 -J^^v^ "t^ A (Lagenidium)Mx V v^^:^:^ 
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(RhizidioiHyces)Jl> V V >^'> A (Rhizidium)^> ^)\£-J^A (Rhipidium) 
h ^ ^^^(Leptomitus)^^ 1/7" M-^*— (Leptolegniella)^^ 
V^— ^A(Acreinonium)Jl^ T-:^^;v^;V>^ (Aspergilius)M> T7*vi^'T (Absi 
dia) Ty^^t^^ (Arachniotus) Jl. T)l^:^^^yV ^ (Arthrobotrys) M 
^ ^u^ y-J^A (Ulocladium)M> ^VVy-i^ (Echinobotryum)^^ 

yy^Ty (Exophiala) JSx j:~\^::iy^A (Epicoccum)^. ^ ^ v :t "T-'V K n > (0 
idiodendron) Jl^ :t-J^K-fe7T7A (Oedocephalum)M> - P :t >'^' v >^ A (Aur 
eobasidium)JS^ ^ n^Ty U T (Curvularia)Jlx ^'t'^ :/V^ (Candelabrella) 
fi :/ ■^f j\ :^ y (Cunninghame 1 la) jrT^fiT-. (Gymnoascus) ^> rJ' 
^ JJ^" A (Cladospor ium) Vyy ^"^^ (Graphium) M> ^ U ^ 9 
A (Gl iocladium) ^ V 7.^^) (Chrysospor ium) ^ U ;^uy.^^) ^ 
(Chromelosporium)Jl> h V ^ A (Geotrichum)M^ (Geomyces)ffi 
^ ^ h 5 A (Chaetomium)JK. ^ ^) y auy (Geniculifera)M> > ^ > '^^ 
(Gonatobotrys)Jl. n-:^^^; -^7 A (Coniothyriiim)M> "9— v'^T^ 9 (Circinell 
a)Jl, rf V V ^ (Zygorhynchus)Jl. i^-fu -JT (Diplodia)m^ U > Kn :^ 
— V (Cylindrocarpon)Jl^ X n U ^^rf^yTs (Scopulariopsis)^^ :^ 
h X (Stachybotrys)M. ;^"r>7-fi;'>A (Stemphyl ium)M. y.^) v ^ 

>^(Sporothrix)Jl^ -fe^ K^-t^ A (Sepedonium)^x ^^^1/^ (Dactylella)M^ 
^ ^ n ^ -Jr;^ (Talaromyces)Jl. YyY^^:^ (Dratomyces)^^ h V iJ' ^V^^ (Trie 
hurus)M^ V U ^v^-i^ A (Trichocladium)M> h V n'fe->'t' A (Trichotheciu 
m)Jl> b V aT';V-7(Trichoderma)M. h U :3 "7 b > (Trichophyton)M> — 
n;;^^'^ (Nigrospora)Jl> •^v^ 7 v-^:-^ (Verticicladiella)M^ /s--f--> 
V -i^ A (Verticil Hum) Jl> v^N'JiVn 5 (Paeciloinyces)M^ tf h 5 -5^:^ (Pitho 
myces)m> 1; ;^ (Bipolaris)^. e V/ ^J^^J^ (Pyrenochaeta)^. ^-fT 

u^yry (Phialocephala)Jl. y ^iTxiy-^y (Phialophora)M> "7 * --^(Pho 
ma)Jl^ 7-9* U 'i7A(Fusarium)Jl. n-^:t7°^/;^ (Pestalotiopsis)M^ ^ 

-^/i; 'i7A(Penicillium)Jl, h (Botrytis)S. ^ ^J' nX:^;W A (Micros 
porum)M^ 5 ti-bv'i7A(%rotheciuin)Jl. A 3-;V(Mucor)M> ;>JAy^a^9(M 
emnoniella)Ji> ^-^-rJ^ A (Monacrosporiiim)^. -t— V T(Monilia)^ 
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^ ^;^f•alV9(Mo^tierella)M^ J3--^— A (Eupenicillium)M^ :2.-n 
^ -^7 A (Eurot ium) JS. V'T'X (Rhizopus) V7'b^^:7'f'^7A (Leptographi 
um)^. u\£y-y (Robi 1 larda) JR. T'^;^hn:^*lxh'i;>?> (Austroboletus)^. 
T'^V ^yVT (Auricularia)Jl. T 'i^ U :^ tf •i' A (Aur i scalp ium)^. T 
V ^ >^ (Agaricus)JR. T ^^(Agrocybe)^. TTsTuy :j- (Asterophona) 
m. T;^ h ^J^'^:^(Astraeus)«. T-bn ji(Aseroe)m. T^;V^ U T (Anellar 
ia)Jl> T-7'>nT';i/v(Amauroderma)^> T'^^^J' (Amanita) T^V^^V^'J 
T(Annillaria)Jl. T;V^ V J^^l^^ (Armillariella)^. T V-ir U T(Aleuri 
a)Jl. 'iT.^ ^ T';V7(Ischnoderma)M> ^ ^"^(Inocybe)^. ^ J J ^ ^7^^ 
nonotus)JS. ^ V^'f ^ ^ ^ (Ileodictyon)M> ^ (Wynnea)M. 

i;WN*(Verpa)^> '^itl^'^r V ^)Vy (Volvariella)-S% '^-'Vp^ 7 (Umula)^ 
^ a^i^y KVx-f '>7A(Echmodontium)Jl. J:-^ i^-T-f T (Exidia)^. j:.)Vy^ 
>¥T(Elfvingia)M> :t V->J^;V7 (Oudemansiella)M> :^A'7T^;"f- 
(Qmphalina)Jl. :t ^^T (Onnia)M. ^T-7;^^(Catathelasma)^. ii J 
•T(Ganoderma)JR> ^vn 7 (Camarophyllus)^. (Chalcipor 
us)Ji. ?!fl^i;>?-(Galerina)m. n-Jr ^ (Calocera)M. :^ n ;^ h (Calostoma) 
Jl. ^iS' l/;i'X(Cantharellus)M. >^ V^Vv (Cantharellula)M. h 
y?. (Cyathus) JR. ^^U^^T. (Cyclomyces) ^7-^ Tn^-^ (Cystoderma) M, 
. (Cyptotrama)JR. ^ v h Ti^"^ (Cymatoderma)M. 7 \£)V7. ( 

Gymopi lus) JR. ^:3.-^u^^7. (Kuehneromyces) K > (Gyrodon) 

ifnji^^v;^ (Gyroporus)M. ^^^n 5 h ^ (Gyromitra)^. ^ji^^T (Guepinia)^ 
^ ^r4j->' }. n::^':7A(Xanthoconium)JR> v9 V T (Xylaria)^. i^-bnnA>?.( 
Xerocomus)JR. :5'-fen >7 r U :^(Xe^omphalina)m^ K^T(Cudonia)^. ^ 
^•^TT-f T(Clavatia)JR. ^ ^'if r U T(Clavaria)«> ^^^rVrr)Vy7. 
(Clavariadelphus) J^> 9 »>V n n (C lavi corona) (Clavul i 

na)JR. iJ^ 7 '^'f V ^'T'-^X (Clavul inopsis)^. 9 x V;i/7s (Craterellus)^ 
, h;v;=^(Clathrus)JR. V h ^^(Clitocybe)^. iJ^ V (Clitopil 
us)JR. j^i;^-^^V'V;^(Crinipellis)JR. 7 :J- ^ (Grifola)^. ^VfYT' 
(Cryptoderma) JR. ^V':r}^:^}V7. (Cryptoporus) ^ )V^-f)VJ^ (Crucibu 
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lum)«> V';3-n7X(Creolophus)M> tf K ^ 7> (Crepidotus)^. i^n:^ 
rfA7>^(Chroogomphus)JS. ^J^nnXT'V-^^'^ A(Chlorosplenium)^. Yr7.\ 
;V A (Geastrum)Jl. -T:*- o ;^ A (Geolossum)M^ 3 x V T''f T (Cotylidia)^ 
3yi^^(Conocybe)Jl. 3/^^'>T (Kobayasia)^. n t'V ^ (Coprinus)^ 
, 3*A-7-Y T*^ '^;=^(Gomphidius)m. rf A 7;^ (Gomphus)^. n U (Coriol 
us)M. n^V-f-f '^7';^(Cordyceps)m> 3;Vt- -f (Cortinarius)^. ::i 

V^T(Coltricia)m^ :3;V'; er (Collybia)^^ •<?-;V3 7.^'7 t (Sarcoscy 
pha)Ji. KV(Sarcodon)J^> K^'x T (Sarcodontia)^, ^-^^^ 

7. (Sui 1 lus) Ms >^ ^ V*-7 ;V' A (Schizophyl lum) M> ^J' T (Squamanita) 
Jl, ;^^T-;Vi;-:^T(Scutelliiiia)J^s X -f;!^ "7 (Scleroderma) M> XxV 
•^r A (Stereum)Jl. >^ hn en ^ (Strobi lomyces)«s ^ h n 7 r 'J T (Strop 
haria)m. J?5.yN' h ^ V T (Spathularia)m> X/n'v y v;^ (Sparassis)^. t?^-^ 
^ y vJ5?> (Daedaleopsis)JS. ^ ^ ^) ^ (Dacryomyces)M. ^;V-7''f - 
T(Daldinia)JS. :t 7 ;i- 7 (Dictyophora)m> x n e;Vy^ (Tylopilu 

s)J^. x-f n^^rx(Tyromyces)M> 7*:^ 3 (Descolea)^. x * 7 (Thel 
ephora)Jls h •> n;^ h-7(Tulostoma)^s b 7 "r;^ (Trametes)M> hV^^^n 
>^ A (Trichoglossum)Ms h =i (Trichocoma)m> b V 3 n-7(Tricoloina) 
J^^ h i; 3 u^-i'-yT. (Tricholomopsis)^. b V;^ (Tremella)^^ 
n K > (Tremel lodon)Jl^ J^-^ h n (Naematoloma)M. - K 7 (Nidula)M> 
^:a-y;v?tr'; r(Neobulgaria)J^. yN'jc:^-;;^^'^ (Baeospora)M, /n*^ (Pax 
illus)Ji. /N*^;/ ^ VT(Battarea)ms /n'-^-^^^v;:^ (Panaeolus)Mx /N'^:^(Panu 
s)Jl. (Panel lus) /■?>'y 7 (Bankera)^^ l:i>*n^^(Hygrocybe)S 

, t 7 * (Hygrophorus)^s t iJ^n 7 n •/i/;^ (Hygrophoropsis) 
lfy^..i^V;V9(Bisporella)m. tf VV h -i^ (Pisolithus)^^ t: A (Hydnum) 
e A (Hydnel lum) J^. H v v ^7. (Hypsizygus) ^ (Pi 

ptoporus)JS. t:5}?:^i/n>'(Hypoxylon)JS. t p{ y :^ J^x (Hymenochaete)^. 1^ 
;V'> ^ (Hirschioporus)JRx li';l/n t'^V*^ (Pyrrhoderma)Mx 7 r "if * 
(Favolus)Jls 7 T j:-:^ (Phaeolus)Jl. yr:^'^'^^'^^ (Phaeolepiota)S 
, 7 T (Phallus) Jls -7 >{ \ (Fistul ina)^. y ^ )VX2 h "/vJ^ (Phy 



aiSE# 2004-3016401 



10b 2002-373297 ^ ^-i^ : 31/ 



llotopsis)Jl. ■7'f ;vn:!K;v;^(Phylloporus)JS^ v-f n.i?V h •:7;^(Filoboletu 
s)m> ^iil/i; J^;^(Phellinus)^. "7 ;j- ^ b y (Fomitopsis)^> 7:i-p<;^( 
Fomes)Jl. 7 * U :t ^ (Pholiota)Jl> V'^'T ^ V^V^ (Psathyrella)^. :/vn 
^^(Psilocybe)JS> "/-f^ K3;v;^ (Pseudocolus)^. "/>t«i7 KtT h -> ^ (Pse 
udohiatula)Jl. y-r-'l'^ (Pterula)M> "7 ^ > A ':^(FlaInmulina)M> 
n/-KV h ^;^(Pulveroboletus)Jg. "Z;!^:**!; T (Bulgaria) y^Vx •^7;^ (Piute 
us)Jl. 7'V'^n^^;v^(PIeurocybella)M> T'l^'^n ^ ^7;:?. (Pleurotus)M. 
7»V^ ^ -T(Plectania)Ji, 7U^:j--r (Phlogiotis)M> ^>?Hf (Peziza) 
jg^ :t7°>';^(Penicilliopsis)«. ^^^-7(Hebeloma)M^ ^V^-^? 

A(Hericium)M. (Helvella)-R. .-K F;^ h (Podostroma)^. # 

ij :i--lf (Polyozellus)Jl^ sKV (Polyporus)^^ V (Polypor 

ellus)Jl. ^;Vt5^-W^T(Holtennamiia)M. "T" -f 't';^ (Bolbitius)M 

, 4^;i/-7'f V;^>^(Porphyrellus)Jl^ jJ^ ^ ^ >^ (Boletinus)^^ :^*l^x;V>^( 
Boletellus)Jl. jKV > (Boletus) ^KV h ^v^^. (Boletopsis)^^ y^^r 
^7.^}\/7. (Porodisculus)m> "^^y ^)\/^^ ^ T (Bondarzewia)^. "7 ^ a 
X -f -T*^ T (Macrocystidia)J^^ ^J' n .i^T'^f T (Macropodia)M^ -^^UVM-^ 
9 (Macrolepiota)M> •v' ^ X 5 ;^ (Marasmius)M^ V7 X 5 (Marasmiell 
us)Jl. 5 ^ n >K;i/;^ (Micropenis) ^ (Mycena)^. 5 h 7 (Mitrula)^ 
, h.fAy^y< (Mutinus)Jl. JV^ti (Melanoleuca)^^ :^)V^)^7. (Merul iu 
s)Jl. ^ (Morchella)Jl. ^ J^-^r ^ ^^^^^ (Laetiporus)M> ^ ^ V ( 

Uctarius)JS> ^i/i^T.'y r (Lasiosphaera)^x yyiJ'^)r (Laccaria)^> 

V T(Rainaria)Jl^ 7 >'7'-r n ^ -Jr;^ (Lampteromyces)^> 1; :t "7 'f (Lyo 
phyllum)Ji. i;^KJ^°;v;^(Rigidoporus)M. V ^i^-'V K> (Lycoperdon)^. V 
vf-(Rhizina)Jl. V ^^^VX (Lysurus)Jlx 'J •7>5^;V9 (Limacella)M> U>7*7( 
Lindera)J^^ ;v 7 (Russula)M^ n n 7°'; ^ >^ (Leucocoprinus)-^^ l^'^^ 
n ^ V (Uucopaxi 1 lus) Jl x 1^ :f x T (Leot ia)^> V^e-^h'?;^ (Resu 
pinatus)Jlx V ^7 A (Leccinum)^. Vlf :t ^ (Lepiota)m^ V tf;:^ 3^ (Lepist 
a)Jl. Wvx;^(Lenzites)JS. U T(Lentaria)m^ lx:^-r ^ (Lenti 

nus)^. Wx'f ^ ^ (Lent inula) V 'f (Lent inel lus) S> ni^T" 
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;^ (Rozites)Jl^ n F^^(Rhodocybe)M> n K h e, ;^ (Rhodotus)«^ n K7 ;v 
y?. (Rhodophy I lus) M 'fe t't^Mi" ^ ^> <^:^^^tf ^ tL^ o 
10 0 161 

iim^fc^fLiho tfz. r9 7 5 0 8j t Lx^^^it, m^L^WLmAMMmsm. 

^m^BlT #l^^tf=^fe-fe>^-l^> PERM P- 19103 tLX^st^flfz 
[0 0 17] 

;^||^(7)^feB'^FERM P-1 9 1 0 3 tCffiJ^-t^M^^M^M^J^^V^f -"^^ 

M7Kmmm<Dm'{\:^^^M^^^^^xumt^o 

(i)#ffl : «-?-^##:^^T-ei^;v=r-;^(7) liS:(7)7K^^=^:M'^l:b■c^^•;v^y- 
xitm'M^-^ 1.1.99.10 K^m^fi^o 

[0 0 18] 

Hbil 

[0 0 19] 
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-rtt^>||-itj^3 3 3mM> D-'trnif:t->^(il 9 3mM^ D- h V/Nn-;^:fe J: 
^lO^^T^o^Co t/i. ^WkmS 5 OmM. 1 0 OmM<^D-^;V3-;^*5j: 

D--lrnif^-;^. D- ^l^>'^^-;:^, v;j/h-;:^.. D-;**v^ h-:^> D- 

, L-vji'^-:^. D-Vy^-:^. l-vaz-t.. d-^;^^-;^-!-':' d 

[0 0 2 0] 

(3) MiSpH : pH7. 0-9. 0 

(4) ^apH : pH4. 5-8. 5 

(5) Mjgrat : 5 5r#i5 

(6) zajg^S14: 5 OVt-C 

10 0 2 1] 

( 7 )^^» : nmmB^m^}^^-^M^mmm(D^i-Aii> y)i^mMmr'm^ 

(8) Km^ : 4 9. 7mM D-ir;V3-X 

(9) #m;^ : mmM,m%m}mx-m^vfznmm^^M^)i^^-^m.yi^mmm<o 

(10) mm^] : TiB-r ^ i^^m^if^ 1 ^ ^jtJK i TaM<D^mim 4:^un 

^{±. i^m-f*>(Ag+. Cu2+> Hg2+)T-^<ffi#$tt. 1.1 0-70.-^ 



ffiSE#2 004-3016401 



if^m 2002-373297 



^~ P : 34/ 



(1 immm: yy\£>rr=-yp^^^U:iri'V 

10 0 2 2] 

;6^T'§^o #ic{±> r9 7 5 0 8j t-^^^fi. m^L^wcmAmmmmm^M^ 

m #ffi^^t^=^K■fe>^-^^^ PERM P-19103i: LT^lt^ ttfc^i^tJ 

(N T G 5& ^f) ^ ii'^^^etaiiJ: o T# ^ tt^ o 
[0 0 2 3] 

(^fem*9 7 5 0 8:j*<^m^a<itt®) 

[0 0 2 4] 

^TsYu-Ts-^iiXJP^- V^-)Vm^^MXU^S 0-3 5mm. 

^mmxim^s 7-3 smmo ttz. • r^>^yu-7,m^^ikmmx 
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[0 0 2 5] 
10 0 2 6] 

J^±0^mtC^O-i:^Km*-e^^ r9 7 5 0 8j ^-t5';^'7-7.. -^y 

. PCR'^l^i «9 1 8 S r DNA:?^^^^ > h<7)Jii|fg«r#ofv:t^. JWMb/iP 
C Rm^<OWMiMM b/io ^4ft<^J^*@fi^'J'^ G enBank (GenBank 
/EMBL/DDB J HI^DNABE^Jt'-^^'-;^) i)^^^^'^ ^fzib. BLAS 
T(Altschul et al.,199 7) hzX :hi^Qmim.m^^'=>fzm^ 
. mWwm r9 7 5 0 8J it. r:^^)^^)^:^ 7" Vt^X (Aspergillus terreus) 

xit. -y^-^u-y^^ r^:^vv>. mn. ^'v-^v^. mm-^t: 

i)^^x^&o ^mMtvxii. mitr^y^^-^-^. mmry^e^^A, mmr 
vm^t'OT^/m^. ^-fyy. ^j^^;^. ^^-^ 
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(0 0 2 71 

^m'^m^m¥¥^j:t'(oijm^^^tti-^mm^Tx-no<r>-A^i^<^ 2 s-e or. 
p H 5 ~ 8 tr^f d bv^o ^mmmit. 2 ~ 4 s ^-ea^^ <7)>6^^t tv^o 

[0 0 2 8] 
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t $ ftfzmwm^^'km.v )^ =^ - ^ mji^mMm<^n-n ^—m^^m-t 

10 0 2 9] 

icM^^i&'^a ^* ;v 3 - X m*^^^ * # ^ i ^ § ^ o X. X mmm 

[0 0 3 0] 

mm^'mm.m- 1 ) 

O.IM i; ^m^&U -i^A^^rSCpH 7. 0) 1 m U l.OM D-i>^;V3-;j?. 1 
.OmK 3mM 2 . 6-y^nn7iy-;V^ > K*7a^y-;i'(JiJ.TDC I P 
V>9)0.1ml> 3mM h^v-S-pJ-^;^^ j^"^i^'>A^-^;V'<J-;V7i>f 

h0.2mK 7K0.65ml^3m X-a^^mzMMX^. ^ 
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1 ^mM^k. DCIPO600 nrnK^if^m^^^'iti/^AB S/m i n)^m 
^■r^o DC I P<^)pH7. Ol^i5tt'5>^^^^^#^^ 1 6. 3mM-li:U. 1^ 
F^ICI ;«mo 1 <r>DC I Fi)m7t^^^BmM.i:l^Uivi n i t)fc UT. 

[0 0 3 1] 

- AABS SOO/ttln 3-0 

B3g8ftt<unlU/»l)= J* XSIS<D««* 

16.3 0.05 

10 0 3 2] 

(mmmmm^- 2 ) 

l.OM ^)ym:^V^^mmmpli7.0)S,4fz K I.OM D-ir;V3-;^ 
O.lmK 20mMDCIP86.6/. 1 ^ 3 7 rr- S^S^ffl-T 

pHl 3.0)0. 19mK 2. ON TKm^b:* V A 0 . 0 lml«r»L3 7X: 
y^iZm^LfzU. 10 0 mM h ^ • P H7.5)0.39mK 1. 

ON j^mo.oimi^^jou pH^^m^i^fzo ^?gt4'OD-i/;vn 

iJ^iLfvio It^-rslici ;«mo 1 (7)D-^)\^^y-S-^^^ 
f l-^fS(u n i t)i:Lfv:o 

[0 0 3 3] 
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[0 0 3 4] 

WmiJ- h^ih L> c: omum Ji t'll t r^TKttl^^i^ i: m^bMTC^ 

m t m^^m^ t ^^t^mmEBm -^^m- ^ c: i o x^m $ tt^ o c: o/n* 

Lxmrntmrn^^^KJE^'U ^^Kti,^j:^xmi^^mmm7t^fi^o 
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[0 0 3 5] 

10 0 3 6] 

HiSI^IJ 1 . WsmW 9 7 5 0 8 W<D1^^ 

t^-am) 0. 1 %<fc •9^'&^%(pH 6. 0)100ml^50 0 m 1 #<^):^«7 7 
7.nlcAtt. 1 2 l'C-e2 0^^^m?^*nf^> :^«"7^;^=rlC$temi*9 7 5 0 

^>^-l'Att. 1 2 ir-e3 0^^^mi%*Pf^. vA'-'7T-^>i5'-frCH«flB 
<^a^#l0L«r4 Om l^mU 2 8*0-^3 1 NfK. m.%W^<O^^Xl^^l,X . 

Afel60L^200 LS»Ov-Y--7T-p<>^-i^Att. 1 2 lt:-e2 0:$5^Ph1 

[0 0 3 7] 

1 . I 

mfB^^-r'#t>tt/i^^ji?t 1 6 0 L v > 2 -t-:^^^-;!/] 

(^';'i^Tt±iii)-C2^U 2 0mM';>'m:*V'i7A^«?g(pH7. 5)twgmt 
2. Butyl -TOYOPEARL 6 5 OM CEV-^tm) (|| 
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-0) : 

^m. ^'t-^^mLn^^fz±m^> e 5% ^mrv-^e-'i^A^-^tf 2 omM v 

>m3?7i;'>A^tr?^(pH7. 5)-e¥lf&^bt/v:Bu t y 1-T0Y0PEARL6 

5 0M7t/^A(it@4. 7 cmXl^$ 7. 7 c m) Iwii^SLT^^^BSS.^^-*. I^IM 
»lg[T'^^Lfv:<^^. 3 0% ^mT>-=E-'>A^#tp2 OmMV -i^A 

fj2 OmM z^m-^vy^mmmvui . 5)^0^9 i^j^y}^mmmx*mm^ 

3. DEAE-fe;vn:7T>f ^'A-S 0 0 (^'ffc^XUtt^) J; ^ : 

mfBiSttiii:^=Sr|5S^?i5im V > 2 -ejfe*! 1 5 m 

AE--t;Vn-7 >A-5 0 0 9 A (H:^ 4 . 7 cmXl$$ 5. 2 cm)tcMv^L 
[0 0 3 8] 

4. Butyl -TOYOPEARL 6 5 OM (mv~t±m) tCi^J^M 

-0) : 

BirfE^ffi?0t'S:. 6 5% mamnT>'e:=.^M.mpli7 . 5) K^J: ^ X i,zm^ 
3t'i:^:0'8tL#P>tLfz±?t«:x 6 5% mUr^'e^^A^^t^Z OmM W 
m??7';'^7^^««f(pH7. 5)T'^^'fbt/cBu t y 1-T0Y0PEARL6 5 
0M?t;9A(ii:@4. 7 cmXi^^ 3. 6 c m) tca?^L-C^*^it*^-^. Wi^W 
^xmW>-Lti(D-^. 3 0% ^^T>'«=t-':7A=Sr^tf 2 OmM V V "i^ 

«r?g[(pH7. 5)'e0^=Sr^m$-^Tf&teliI^tr^*e>7^Co 

5. TSKgel G3 0 0 0 SW (mv-ttm) 

Htfia?Stt®^*^> v^^MMjtil-^e V TA c p - 0 0 1 3 J (M^tm,i: 

mtW L> m:^^ O . 2 M b a tr-g-tf 5 0 mM >m:^ ') 

^j^mmm (phs. 5) t^^t^^. mm^^^x^^^^iti^fzTSKg 

el G 3 0 0 0 SW (li:@2. 1 5 cmXl^^ 6 0 cm) KM^L. m^WWi 
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5)i^m^Lfzo nhttfzmmit. itmm^i, i ooun i txmgx-^^. ^ 
(Dmmmmmmm^ i t-t^ tm 1 7 omx-^-otzo 

Co 0 3 9] 

. im^. MifipH. ^^pH. M^Sx^jg^ laE^^tt. ^^1:^ 

8. 6 6mM DC I P^^TX5 0 0 

2. ^3gpH : 

H4.o~5.5). vym.'^v^j^mmmv>n6.5--7.5). vv:^--^mm. 
mm(pKs.o-9. 0). i^*u v> ■ TM^t-r y Ammmp n 9 . 5~i o 
. o)(#M«?gtfc^i^i^Etri 7mM)^:ft£^ mmmmommi^n^m^Lfzo 

^(D^M. mmm^^mv)i^:=i-:^m.7Kmmm<Dm^pmt. 7.0-9. or* 

10 0 4 0] 

3. ^5epH : 

>m' V >mi- h V -i^mmmip K 3 . 2-6.4). vym-^v^^mmmip 

H6.3-7.4). hVX .^^mM«fl^(pH7.3~8.6)> ^^)^^>'im.it 

vi^A^^WflKCpHg. 1-1 1. 4)<o#^ir^^iL. 4 o^-ee o^s-ra^^t 

\^fz^^(Dn^mmmm^^±M<^^'m\^-i5'-^-i\^i^'om'^\.fzo ^^(iiii2 
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[0 0 4 11 

Mi4^{±. o-CT-i s^muwLfzJi^ommfBnm^ I o o%i:Lr#mt/co 

[0 0 4 2] 

X-{fm<0^&M(^^-fM'^m^3 3 3mM. D--Irne;r-;^{±1 9 3mM. D 

tfz. ^^WkBtS 5 OmM. 1 0 OmM<^D-i/;vn-;^i3j:tf-7;V h->?.^jt 
miZ^MmtLXm2l,z^LtZo 
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v;vtrh-;v, ^J^jwnv^, :^^u—7.. D-w-h-;v, L-y;^JK-;5^^ D 

li^t. 4 9. 7mM-e^o7t:o 
[0 0 4 3] 

[^1] 





100 




48 




9.1 




2.8 


1 , 5-7>t: Kd- i>. i^/Uv' Ji' 


2 




2 




1.7 




1.4 




1.2 




1.1 




0.S6 




0.1> 




0.1> 




0.1> 




0.1> 




0.1> 




0.1> 




o.i> 




0.1> 




0. 1> 




0.1> 




o.i> 




o.i> 




0. 1> 



[0 0 4 41 



mm 


(mM 


fwmm (%) 




550 


100 




5 50 


2.8 


D- ef;v3--^ 


1 00 


100 




1 OO 


0.5 



[0 0 4 5] 
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nmmB^m^)i':^-:^U7iz.mmm^. o. 2m Nac i ^^trs omM 
>m:^ V f7 j^mmm. (pH7. 5) Kmrnu ^mm^wimmm^mmLxTs 

Kg e 1-3 0 0 0 SW (iS@0. 7 5 cmXft$ 6 0cm. mv-1±m) tCT 

^my}^^-:^u^^mmo^^ntm 1 3 o k d a -c^^o 12.5% -i^*'; 

T^';;VT^ K-^^VSr-g^fflbL a emm 1 i ib<^:;^i*tw#v^ ;i(D^m<Dnmm 
^-^Mi^^V^i-^^IJiTK^^^* S D S-'i^V r^') ;VT ^ K-j^^vm^^cs D s 
-P AGE)lc#lt7to W^Mm^-^-^^y- ' '^') VT>b • r^U-lfefet. ^Iftlt 

5 kD a-CibofZo 
[0 0 4 6] 
8 . @$3^J 

tism<r>i^^m^i3^- 1 1 mM II ^ J; d 3 (D^mmuum * 

. m3 0Y^Sntf^iinx.^v^j.m{i?Stt?iJ^:^-^-i t^t^Wf ■p:^wo iiJ^^^fi^ 

^<D^^. a3ll^i-S#^*:i&^i6?>tt7to 

mffi<^MttiP.lJ5c:i5-i*-l ll> ^«iS:6«5mM. 1 OmM. 2 5 mM. 5 

-113, nmm^l 0%(v/'v)tc:&;SJ:dti^^^--'^^^*nL-C«iJ^Sr^fo 

Tto ^^^^4lC^L7^3o -eO^ri:. 1 , 1 0 -7 ^ > b H U i ^ 

{i. 1, 1 0--7i-?->hni;-^;6>% ftf^-j^ElmM-ee 2. 0%. 5mM-e76 
%. 10mM-C8 5%x 2 5mM-e9 1%. 5 0 mMT' 9 5 % fclgfT&^o/io 

mmmiiM±m^^>iAs+^ cu2+, Hg2+)t?3^<m#^tt, i.io-^^ 
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[0 0 4 7] 
[^3] 







7sm^ 






O 




s 
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hUhVx-ioo 


B.S 


SnCI ^ 


o 


CoCI J 


7 


A 1 CI , 


0 




d. 1 




o 




e.5 


EOT A 


0.4 




9.5 


CdCI ( 


0.8 




g. 8 


Li CI 


o.g 




1 □. s 




1. 1 




1 3.S 




1.7 


KCN 


1 4.5 




1.8 


N t CI ^ 


1 6.5 




1.9 


Fe CI , 


25 


NaCI 


2.3 




2 6.2 




2.5 




29 


B«Ol » 


8.6 




4 4. 3 


PbCI J 


a. 7 


3n CI ^ 


4 5.5 




Z.Q 




49 




3- 4 




62 




3. 6 




62 




4.3 


MnCl » 


7 5.5 




5.6 


AeNO, 


9 9.4 




5.6 


CuCI ^ 


1 OO 




5.7 


HeCl ^ 


1 OO 



[0 0 4 8] 







0 


0 


50 


95 


25 


9 1 


1 0 


85 


5 


7 6 



[0 0 4 9] 

3 8 5 nmiSXV'A 6 5 nmK^'ot:m.Um±i!)m^L. nmm^^yy^>7 
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[0 0 5 0] 

:^uyi^mmmimmL. nu(r>i^m^^-:ffmi iccfcit^ss 3 smM d-^)v^- 

>^«r. 0.333-3 3 mM<^|£ffl<7)D-ir;Vn->^irftx.ri^ffl Lt^^J^-^O^R.^ 
^gO^iJ'^J^Jg^llIJ^ty^Co 1-'&^t.D-i^*;V=7-XC0^E^^ 0.3 3 3mM. 0 
. 5 mM. 1 mM. 2 mM. 5 mM. 6.67 mM^ 1 0 mM. 2 0 mM^ 33m 

[0 0 5 1] 

::^^z^^\z^\^>xi>WA<o^)v:n--::^i)m^'^mx^ is^^mm'^^ti'j:'=>fzo t 

fz . mnmm^^m m.imm-m^mm t tzm^^co ^}va-7.(r) 

ii\^^x^mi!)mmttj:\i), mm. mm^m^i:'cfikffu^mx(Dmu<D^MMj:iiz 
^m'5smx^^^t\ mmmm(^-^^^mm<^^-^'^mii^j:'ofzo 

[mi] 

Yit<onm^^vfzmxh^o 
m2\ 
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120T 1 




OH 1- 1 1 1 1 

4 5 6 7 8 9 10 
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120 T 




2 4 6 8 10 12 



ffiiE#2 004-3016401 



([^M 2002-373297 



^-v^: 2/ 




£tliE#2 004-3016401 



^p!F^2 0 0 2-3 7 3 2 9 7 ^- v : 3/E 
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